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1. OBIIASI XAPAKTEPUCTUKA TIPUMEPHOH PABOYEM
INPOI'PAMMBI OBIIIEOBPA3OBATEJBHOM JANCHUIIJINHBI
«XHUMUA»

1.1. MecTO0 IMCHMIVIMHBI B CTPYKType 00pa3oBaTelbHOH NPOrpamMmbl
Cclio

OO6meoOpa3oBaTenbHas OUCHUILUIMHA «XHUMHS» SBISETCS 00s3aTEIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHOW MPOrpaMMbl B
coorBercTBUM ¢ PI'OC CIIO mpodeccun 23.01.17 «Mactep mo peMoOHTY u
00CITy>)KMBaHUIO aBTOMOOWIICI.

[lpuxknannoit Moayns BkIoyaeT pazgen 8 «Xumusa B ObITY U
IIPOU3BOJICTBEHHOM JEATEIIBHOCTH YEJIOBEKa», KOTOPBIM peanu3yercs AJsl BCeX
npodeccuit/cnenuaibHOCTe  METOJIOM — pEelIeHUsT  KEHWCOB, CBS3aHHBIX  C
JKOJIOTHYECKOM O€30IMaCHOCTHRIO U OILEHKOW IIOCJIEIACTBUM OBITOBOU U
IPOU3BOJICTBEHHOW  JCSATENBHOCTHA, COOTBETCTBYIONIEH OTpacisaM Oyayiien
po(ecCHOHANBEHOM NESITENIBHOCTH 00y YarOIITIXCS.

1.2. llesqiu ¥ mu1aHMpyeMble Pe3yJIbTAThl 0CBOCHUS AMCUMILIMHBI

1.2.1. lean v 3aaa4uu AUCHUILIINHbI

Copeprkanue mnporpammbl 0OIE00pPa30BATENBHON AUCIUILUIUHBL «XUMUSD)
HaIIPaBJICHO HA TJOCTUKEHHUE CIICIYIOIINX Lese:

— dbopMHpOBaHUE CHUCTEMbl XUMHUYECKUX 3HAHMM KakK BaKHEHIIEH
COCTaBIIAOUIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOM JIekKaT
KJIFOUEBbIE TIOHATHS, PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKA
HAayKWd, YCBOCHHME ¥ TOHHMAHHWE CYIIHOCTH JIOCTYMHBIX  0000ImeHni
MHPOBO33PEHYECKOTO XapaKkTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTUS U
CTaHOBJICHHS;

— dbopMHpOBaHUE U PA3BUTUE MPEACTABICHUA O HAy4YHBIX METOJax
MO3HAHUS BEUIECTB M XMMHUYECKUX PEAKIMM, HEOOXOAUMBIX ISl MPUOOpETeHUs
YMEHHI OPUEHTHPOBATHCS B MHUPE BELIECTB M XUMHUYECKHUX SBJICHUN, UMEIOIIUX

MECTO B IIPUPOAE, B MPAKTHUYECKON U TOBCETHEBHOM KU3HU;



— pa3BUTHE YMEHUH U CHOCOOOB JESATEIHHOCTH, CBSI3AHHBIX C
HAOJMIOICHUEM U OOBSICHEHUEM XHUMHUYECKOTO HSKCIEPUMEHTA, COOJ0/IEHUEM
paBuJI 6€30MaCHOTO OOPAILEHUS C BEIIECTBAMHU.

3agaum JMCUMILIUHBI:

1) cdopmupoBarh  MOHMMaHHE  3aKOHOMEPHOCTEM pPOTEKaHUs
XUMUYECKUX TIPOIECCOB W SIBJICHUI B OKPYKAIOIIEH cpefie, a TaKKe UX CBS3h C
1[EJIOCTHOM HAyYHON KapTUHOW MHpa U APYTUMHU €CTECTBEHHBIMH HayKaMu;

2)  pa3BUTb yMEHHUS COCTABJSATH (POPMYJIbI HEOPraHUYECKUX U
OPTraHUYECKUX BEIIECTB, YPABHEHUS XUMHUUYECKUX PEAKINMA, OOBICHITH UX CMBICI,
UHTEPHPETUPOBATH PE3YJIbTATHl XUMHUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKH MPOBEACHUS TMPOCTEHIINX XUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX MCCIIEJOBAHUN C COONIOJIEHMEM TMpaBuil 0€30MacHOro
oOpalieHus ¢ BeuIeCTBaMU U J1a0OpaTOpHbIM 000PYI0BAHUEM;

4)  pa3BUTh YMEHHUS HAxXOJWUTh, aHAJU3UPOBATH W HCIIOIH30BAThH
uHOpPMAIMI0O XHMHYECKOTO XapakTepa W3 pa3IMyHbIX HMHPOPMALMOHHBIX
WCTOYHUKOB, BKJIIOUAsl y4eOHYIO JIUTEPATypy, HAYUHBIC IMyOJMKAIMA U MHTEPHET-
peCypCHI;

5)  cdopmupoBaTh yYMEHHS TPOTHO3UPOBATH TMOCIEJICTBUS  CBOEH
NEATETbHOCTH W XUMHUYECKHX TMPHUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOLIECCOB, YUUTHIBASI BO3MOKHBIE IKOJIOTMUYECKUE U COLMATIbHBIE BO3ACHCTBUS;

6)  cdopmHpoBaTh MOHMMAaHUE 3HAYMMOCTU JIOCTHKEHUN XUMUYECKON
HAyKd W TEXHOJIOTHH JUIsl Pa3BUTHS COIMAIBLHOW W TPOM3BOJCTBEHHOU cdep ¢
YMEHUEM MIPUBOAUTH MPUMEPHI UX TPUMEHEHUS B PA3IUUYHBIX cepax KU3HH.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHSI 001Ie00pa3oBaTENbHOI
aucHUIIMHEBI B c00oTBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco6oe 3HaueHMe 0011e00pa3oBaTeIbHas JUCIUILUIMHA « XUMUS UMEET MpHU
dopmupoBanuu u pazsutun OK 01; OK 02; OK 04; OK 07 u [1K, npeacraBieHHBIX

B akTyanu3upoBaHHbIx GI'OC CIIO no npodeccun/crnenuanbHOCTH.



Koa n
HAHMEHOBaHMNE
bopmupyembIx
KOMIIeTeHII M it

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JMCIUIIUHBI

Oo0mue

JAucnunimHapHbie

OK 01. Beibupats
CIOCOOBI PEIICHUs
3ajaq
npodeccrnoHabHOM
JESTEeITbHOCTH
MNPUMCHUTCIIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3yJIbTaThl JOJIKHBI OTPAKATH B YACTH:
TPYAOBOI0 BOCTIMTAHMA:

TOTOBHOCTH K  TpPyLy, OCO3HaHHE  ILEHHOCTH
MacTepcTBa, TPyao0to0ue;
TOTOBHOCTb K aKTUBHOMN JeSITeTbHOCTH

TEXHOJIOTUYECKOM W COLMAJIbHOW HAaIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBAaTh,  IUIAHUPOBAThH |
CaMOCTOSITEJIbHO BBITIOJIHATH TaKyIO J€ATEIbHOCTD;
UHTEpPEC K PazIMuHBIM cdepaMm HpodeccuoHaTbHON
JIeSITeIbHOCTH.

MeTtanpeaMeTHbIe pe3yJabTaThl JOJIAKHBI OTPAXKATH:

OsBJjanenue

YHHBepPCAJbHBIMHU Y4eOHbIMHU

MO3HABATEJILHBIMH JeHCTBUAMM:
a) 0a30Bble JOTHYECKHE JeCTBHS:

CaMOCTOSITENIbHO (POPMYITHPOBATh U AKTYaJIU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJII/IBaTB Cyu[eCTBeHHBIfI HpI/I3HaK NN
OCHOBAaHHUA JUUIA CpaBHeHI/IH, KJIaCCI/I(bI/IKaI_[I/II/I n
000011IeHHS;

ONpENENATh LU IeATeTbHOCTH, 3aaBaTh apaMeTphbl
U KPUTEPUU UX JOCTHUKCHHUS,

BBISIBJIAITH  3aKOHOMEPHOCTM W TIPOTUBOpEYHS] B
paccMaTpuBaeMbIX SBJICHUSX;

BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTH, OILICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKHU
MOCJIEACTBHI JEeITCILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE € CTBHS:

JAucuMIuIMHApPHBbIE Pe3yJIbTAThI J0JZKHbI OTPAKATH:

IIP6 01. chopMHUpPOBAHHOCTH TMPEACTABICHHUI: O XUMHUYECKOU
COCTaBJIAIONIEH €CTECTBEHHOHAYYHON KapTHUHBI MHUpa, POJIH
XUMHUHM B TO3HAHWU SIBICHUH MPUPOIBI, B (OPMUPOBAHUU
MBIIUIEHUSI W KYJbTYphl JIMYHOCTH, €€ (YyHKIUOHAIHLHOU
IPaMOTHOCTH, HEOOXOIUMOM AJIs pEIICHHsSI TPAKTUICCKIX 3a71a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U MIPUPOTHON Cpefie;

IIP6 02. BrageHue CHUCTEMOM XHWMHYECKHX 3HAHHM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUM
JJIEMEHT, aTOM, DJJIEKTpOHHas o00oJjiouka aroma, s-, p-, d-
ANIEKTPOHHBIE OPOUTAIH aTOMOB, MOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASE Macca, MOJIIPHBIA 00BEM, YTIEPOIHBIN
ckener, (GYHKIUMOHANbHAS TpYyIIa, paaukan, H30Mepus,
M30MEpbI, TOMOJOTUYECKHI psiJ, TOMOJIOTH, YTJIEBOAOPO/IbI,
KHCIIOPOJI- M a30TCOJEpIKallle COeIWHEHUs, OWOJIOTMYECcKU
aKTUBHBIC BemIeCTBA (YIJIEBOABI, JKUPBI, OETKHU), MOHOMED,
MOJIUMEDP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPUCTAJUIMYECKasi PEIIeTKA, TUIbl XUMHUYECKHX
peakuuit (OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIE, 3K30-U
SHAOTEPMHUYECKUE, PEaKIMH HOHHOTO OOMEHa), pacTBOD,
3EKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JTUCCOLMAIUs,  OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHYECKON peaklnH, XUMHUYECKOE paBHOBECHE), TEOPUHU U
3aKOHBI  (TEOpUSI XUMHUYECKOIO CTPOEHUS OPraHHUYEeCKUX
BemiectTB  A.M. bBytiepoBa, Teopus 3JIEKTPOJIUTHYECKOU
ayccounanuu, nepuoanueckuid 3axkon .M. Menneneesa, 3aKoH
COXPAaHEHHUs MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK
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Koa n
HAHMEHOBaHMNE
bopmupyembIx
KOMIIeTeHII M it

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JMCIUIIUHBI

Oo0mue

JAucnunimHapHbie

BJIQJICTh HAaBBIKAMU Y4E€OHO-HUCCIEIOBATEILCKOW U
IPOCKTHOW JESATENbHOCTH, HABBIKAMH pa3pelcHUsI
npobiuem;

BBIABIIATH MPUYINHHO-CJICACTBCHHBIC CBA3HU n
aKTyaJM3UpOBaTh 3ajady, BBIABUTATh THIIOTE3Yy ee
PCHICHUA, HAXOAUTh apryMCHTBI IJId JOKa3aTCIbCTBA
CBOMX YTBEPXKICHWIl, 3a/JaBaTh MapamMeTpel |
KPHUTEPUU PEIICHUS;

AHAJIU3UPOBATH MOJJYUCHHBIC B XOAC PCHICHUSA 3ada4r
pe3yJIbTaTHI, KPUTHYECKU OLICHUBATh UX
AOCTOBCPHOCTD, IMPOTHO3UPOBATH U3MCHCHUC B HOBBIX
YCIIOBHSIX;

yMETh TEPCHOCHTh 3HAHWS B II03HABATEIBHYIO |
NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH.

XUMHH, (PaAKTOJIOTUYECKHE CBEACHHUS O CBOICTBaX, COCTaBe,
MOJIy4deHUH U Oe30MacHOM HCIIOJIb30BAHWH — Ba)KHEUIITNX
HEOPraHWYECKUX U OpPraHUYECKUX BEIIeCTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

IIP6 03. chopMHpPOBAaHHOCTh YMEHHI BBISBISITH XapaKTEpPHBIC
MPU3HAKK U B3aUMOCBSA3b H3YUYEHHBIX IOHATUNA, MPUMEHSThH
COOTBETCTBYIOIIUE MOHATHS IIPU ONUCAHUH CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKHUX BEILIECTB U UX MPEBPAIllCHHI;
BBISIBIIATh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C MOHATHSIMHU U
MPEACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
IIP6 04. cdhopMHPOBAaHHOCT, YMEHHUH  HCIIOJIH30BATh
HAaUMEHOBAHHUS XMMHUYECKUX COCIUHEHUN MEXIYHApPOJIHOrO
COK03a TEOPETHUYECKON M MPUKIAJHOW XUMHUU U TPUBUAIbHBIC
Ha3BaHMs BOKHEUIIMX BEIIECTB (ITUJICH, allETUIICH, TIUIEPHH,
denon, dopManbaerua, yYKCycHasl KUCIIOTa, TIMIHUH, YrapHbIA
ra3, yrJIeKUCJIbIA Ta3, aMMHaK, ramieHasi U3BeCTb, HeraiieHas
U3BECThb, NMHUTHhEBas COJAa M JPYTHX), COCTaBIATh (POPMYJIbI
HEOPraHUYeCKMX M OpPraHuYecKHX BEIIECTB, YpaBHEHUS
XUMHUYECKUX pEaKIHi, OOBACHATH UX CMBICI; IMOATBEPXKIATh
XapaKTepHbIE XUMUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMU U 3aNUCSIMU YpPaBHEHUU
XUMHYECKUX PEAKIIU;

IIP6 05. chopmMupoBaHHOCTH YMEHHMI  YCTaHABIWBATH
MIPUHAJJICKHOCTh NU3YYEHHBIX HEOPTAHMYECKUX U OPraHUYECKUX
BEILIECTB K OIpPEACIICHHBIM KJaccaM W TpyIaM COEINHEHUH,
XapaKTepu30BaTb HUX COCTaB M BAXKHEWIIME CBOMCTBA;
OTIpeCIATh BUJbl XUMUYECKUX CBsI3€l (KOBaJIeHTHAsl, HOHHAS,
MEeTaJuIMuecKasi, BOAOPOAHAs), THUIBl  KPUCTAUITMUYECKUX
PEILIETOK BEIIEeCTB; KJIacCU(UIUPOBATh XUMHUUECKHUE PEAKIUY;




Koa n
HAHMEHOBaHMNE
bopmupyembIx
KOMIIeTeHII M it

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JMCIUIIUHBI

Oo0mue

JAucnunimHapHbie

IIP6 07. chopMHpPOBAaHHOCTh YMEHUH MPOBOIAUTH PACUYETHI IO
XUMHAYECKUM (hOpMyJIaM U ypaBHEHUSAM XUMUYECKUX PEaKIHH ¢
UCIOJIb30BaHUEM (PU3NYECKUX BEJIMYUH, XapaKTepU3YIOLIUX
BElIeCTBA C KOJWYECTBEHHOW CTOPOHBI: MAacchl, 00beMa
(HOpManbpHBIE  YCIIOBHS) Ta30B, KOJIMYECTBAa  BEIIECCTBA;
HCIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA UIA IMPUHATUSA
pelieHrni B KOHKPETHBIX KU3HEHHBIX CUTYalUAX, CBSI3aHHBIX C
BCIICCTBAMHU U UX MPUMCHCHUCM.

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIC
CpezAcTBa MOUCKa,
aHaM3a u
WHTEPIIPETAIINH
nHpopManuu u
nH(pOpPMAalOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeCcCuOHATBHON
JeSTebHOCTH

JINYHOCTHBIE pe3yabTaThbl 10/7KHBI OTPAXKaThb B YaCTH:
HEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOopMUPOBAHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOW MPaKTHUKHU, OCHOBAaHHOTO Ha
UAJIOTe  KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUPE;
COBEpIUICHCTBOBAHUE  SI3BIKOBOM U YUTATEIbCKOM
KyJIbTYypbl KaK CpEICTBA B3aUMOJCHCTBUS MEXIY
JIOJIEMH U TIO3HAHKS MUDA.

MeTtanpeaMeTHbie pe3yJabTaThl JOJIAKHBI 0TPAXKATH:

OsBJanenue

YHHBepPCAJbHBIMHU Y4eOHbIMHU

NMO3HABATEJIbHBIMY JIeHiCTBUSIMH:
B) padora ¢ uHgopmanmeii:

BJIaJICTh HABBIKAMH MOJYYEHHUs HWHPOpPMAIMU W3
UCTOYHMKOB  DPa3HBIX  THUIIOB,  CaMOCTOSTEIBHO
OCYILECTBIIATh TMOWCK, aHAJIN3, CHUCTEMATHU3AIUI0 U
UHTEPIIPETANI0 WHPOPMAIUK PA3IMYHBIX BUIOB H
dbopM TpeCTaBICHNUS;

JucuuniauHapHbie (MpeIMeTHbIE) Pe3yJabTAThl H JIOJLKHBI
0TpaXKaTh:

ITP6 06. BnaneHre OCHOBHBIMHM METOJaMH HAYYHOI'O ITO3HAHUS
BEUIECTB M XUMHUYECKHX SIBJICHUH (HaOIIofeHne, U3MEpeHHe,
HKCIEPUMEHT, MOJICTUPOBAHKE);

IIP6 07. chopMHpPOBAaHHOCTh YMEHUH MPOBOIAUTH PACUYETHI IO
XUMHYECKUM (OpMysIaM U YpaBHEHUSIM XUMHUYECKHUX PEAKIIHii ¢
UCIOJIb30BaHUEM (PU3NYECKUX BEJIMYUH, XapaKTepU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpManbpHBIE  YCIIOBHS) Ta30B, KOJIMYECTBAa  BEIIECTBA;
MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS I TPUHSTUS
pelieHrni B KOHKPETHBIX KU3HEHHBIX CUTYalUAX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM;

IIP6 08. chopMuUpOBaHHOCTP YMEHUW TIUIAHUPOBATH W
BBITIONHATh ~ XUMHYECKUW  OKCIEPUMEHT  (TpeBpalieHus
OpPraHMYECKUX BEIECTB MPU HarpeBaHUM, OJIy4eHUE dTUJICHA U
M3yYEHHUE €ro CBOICTB, KAUECTBEHHBIE PEAKLIUU HA aJIbJACTHIBI,
Kpaxmall, YKCYCHYIO KHCIOTY; JeHarypauus O€IKoB mpu
HarpeBaHWM, [BETHHIE PEaKIMU OETKOB; MPOBOAUTH PEaAKIIMU
MOHHOTO OOMEHa, OINpeAeNsiTh Cpeay BOJIHBIX pPACTBOPOB,
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Koa n
HAHMEHOBaHMNE
bopmupyembIx
KOMIIeTeHII M it

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JMCIUIIUHBI

Oo0mue

JAucnunimHapHbie

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yuyeToMm
Ha3sHAa4YeHUs MHGOpMAIMU M LEIEBOH ayAWTOPHH,
BBIOMpAasi ONTUMAIbHYIO (GOpPMY TNpPEACTABICHUS U
BU3yaIH3allUH;

OLICHUBATh JOCTOBEPHOCTb,
uHpOpMallUK, €€ COOTBETCTBHE
MOPATBHO-3THYECKUM HOpMaM;

JIETUTUMHOCTD
IMpaBOBbIM u

BIAJCTh HABBIKAMH PACIIO3HABAHUSI W  3aIUTHI
uHpopMmanuy, UHGOpPMAIMOHHONH  Oe30macHOCTH
JUYHOCTH.

KaueCTBCHHBIC pPEaKIMu Ha Cyiab(dar-, kapOoOHAT- U XJIOPHUJI-
aHWOHBI, HA KAaTHOH aMMOHHUS; pellaTh JKCIEPUMEHTaIbHBIC
3amaun 1o teMaMm "Mertamisr" u "Hemeramis'") B COOTBETCTBUH
C TMpaBUJaMH TEXHUKH O€30MacCHOCTH TpH OOpaIlleHUu C
BELIECTBAMH U JIaOOpaTOPHBIM 00OPYJIOBaHHEM; MPEACTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIepUMEeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuidi u (HOpMyIUpOBaTh
BBIBOJIBI HA OCHOBE ATHX PE3YyJIhTaTOB;

IP6 09. chopMupoBaHHOCTH YMEHHS  AHAIU3UPOBATH
XUMHYECKYI0  WH(POpMAIlMI0, TONy4aeMyK H3  pa3HbBIX
HMCTOYHHUKOB (CPEACTB MacCOBOM HHpOpMaIINH, ceTh IHTEpHET 1

apyTHe).

OK 04. O¢dpexruBHO
B3aUMOJICUCTBOBAThL U
paboTaTh B
KOJIEKTUBE U
KOMaH/C

JINYHOCTHBIE pe3yabTaThbl 10/7KHBI OTPAXKaThb B YaCTH:
IrPakKAaHCKOIr0 BOCIIUTAHUA:

TOTOBHOCTb BECTH COBMECTHYIO JCSATEIHHOCTh B
MHTEpecax rpaKIaHCKOTO O0IIeCTBa;

yMEHUE  B3aUMOJEHCTBOBATb C  COLIMAJIbHBIMU
WHCTUTYTaMU B COOTBETCTBHHM C WX (PYHKIUIMH W
Ha3HAYEHHUEM.

MeTanpeaMeTHble pe3yabTaThl J0JKHBI 0TPAKATh:
OBiajeHne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
JeHCTBUSIMU:

0) COBMeCTHAs 1eATeJIbHOCTD:

MMOHUMATh U UCIIOJIB30BaTh MPEUMYLIECTBA KOMAHAHOMN
Y MHIUBHUIYAILHON paboTHI,

IPUHUMATh  LEJIM  COBMECTHOM  JEATEJIbHOCTH,
OpraHU30BbIBaTh U KOOPJAUHUPOBATH JIEUCTBUS IO €€
JOCTHXKEHUIO: COCTaBJIITD J1aH JEHUCTBUM,

JucuMnauHapHble (MpeAMeTHbIE) Pe3yJbTAThl H JOJIKHBI

OTpPakKaTh:
IIP6 08. chopMUpPOBAaHHOCT, YMEHHH TIUIAHUPOBAaTH U
BHIMIOJIHATE ~ XUMHYECKHH  JKCIEPUMEHT  (TpeBpaIieHUs

OpPraHMYECKUX BEIECTB MPU HArpeBaHUH, MTOJTyYCHUE ITUJICHA U
M3Y4YEeHHE €ro CBOMCTB, KAUeCTBEHHBIE PEAKIIMH Ha allbJeTU/Ibl,
Kpaxmall, YKCYCHYIO KHCIOTY; JeHarypaius OeIKoB Tpu
HarpeBaHuM, LIBETHbIE peaKlUu OETKOB; MPOBOAUTH PEAKIUU
MOHHOTO OOMEHa, OMpeAeNsTh Cpeay BOJIHBIX PACTBOPOB,
KaueCTBCHHBIC PEaKIMu Ha Cyiab(dar-, kapOoOHAT- U XJIOPHUJI-
aHWOHBI, HA KAaTHOH aMMOHHUS;, pellaTh JKCIEPUMEHTaIbHBIC
3amaun 1o teMam "Mertamaer" u "Hemeramisl'") B COOTBETCTBUH
C TMpaBUJaMH TEXHUKH O€30MacCHOCTH TpH OOpalleHuu C
BELIECTBAMH U JIaOOpaTOPHBIM 00OPYJIOBaHHEM; MPEACTABIATH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme 3amucu
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Koa n

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JMCIUIIUHBI

HAHMMEHOBaHUe
(])opanyeMblux Oo6mme JAucnunimHapHbie
KOMIIeTeHIHii
pacnpenensaTb pojlud C YYeTOM MHEHUH YYaCTHHKOB | ypaBHEHUH COOTBETCTBYIOUIMX peakuuid U (GopMyJIupoBaTh
00CyKJaTh pe3yIbTaThl COBMECTHOU PabOTHI. BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB.
OBiageHne  yHHBEPCAJbHBIMH  PeryJiTHBHbIMH
AeCTBUAMMU:
I) IPUHATHE ce0sl U APYTUX JIIOAeH:
— TMPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JIOACH NPpU
aHaJIN3€ PE3yIbTaTOB IE€ATEIbHOCTH;
— TpU3HaBaThb CBOE MpaBO U IpaBO APYrUX JIOAeH Ha
OIINOKH;
— pa3BUBaTh CHOCOOHOCTh MOHMMATh MHUpP C TO3ULUU
JIPYToro 4eoBeKa.
OK 07. JIMYHOCTHBIE Pe3yJIbTAThI J0JKHBI OTPAXKATH B YACTH: | JlUcCHUMIIMHAPHBIE (MpeaIMeTHbIe) Pe3yabTAaTbl U JTOJKHbI
ConeiicTBOBaThH IKOJIOTHYECKOIr0 BOCTIMTAHUS: 0TPakaTh:
COXPaHEHUIO —  chOpPMHPOBAHHOCTH  3KOJOTHYecKodH  KyubTypsl, | IIPG 01. chopMMPOBaHHOCTE NPENCTABIECHUA: O XUMUYECKON
OKpY’KaroIllel Cpepl, [IOHUMAHUE BJIUSAHUA COLMAIBHO-)KOHOMUYECKUX | COCTABISIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpa, POJIHU
pecypcocOepexeHmto, IPOIIECCOB HA COCTOSIHUE TPHPOAHON U COIMAILHONM | XMMUM B IIO3HAHUM SBJICHUM NPHUPOABLL, B (OPMHPOBAHUH
NPUMEHSTH 3HaHHS 00 Cpelbl,  OCO3HaHWE  IIOOAIBHOrO  XapakTepa | MBIIIEHHS M KyJIbTYpbl JIMYHOCTH, €€ (DyHKIMOHAIBHOH
M3MEHEHUHU KJIuMaTa, IKOJIOTHYECKUX MPOoOIIeMm; IPaMOTHOCTH, HEOOXOIUMOM AJIs pelIeH s TPaKTUYECKUX 3a7a4
IIPUHIOUIIBI — TIUIAHUPOBAHME U  OCYLIECTBJIECHHUE NEeUCTBUI B | X OKOJOTHYECKU 000CHOBAHHOTO OTHOIIEHHUSI K CBOEMY
OepexKIMBOrO OKpY’Kalolllel cpelle Ha OCHOBE 3HAHUA Lieleil | 30POBBIO U IPUPOJIHON Cpejie;
MIPOU3BOICTBA, YCTOMYMBOrO Pa3sBUTHS YEIOBEUECTBA; IIP6 10. cdopMUpOBaHHOCTH YMEHHUN COOIIOIATH MpaBHIIA
s dexTUBHO — aKTHBHOE HEIPHSTHE ACHCTBHH, NPHHOCSIMX Bpen | YKOTOTHYECKH LEIeCO00pa3HOro MOBEICHHS B OBITY U TPYA0BOM
JEeHCTBOBATH B OKpY’KaIOIIeil cpeze; NESATEIbHOCTH B 1EJIAX COXPaHEHUSI CBOETO 3/I0pPOBbSl U
Ype3BbIYAHBIX —  yMeHHe [IPOTHO3HPOBATH neGnaronpusTHpie | OKPYKAIOWEH NPUPOIHON  CPEAIbL;  y4HTBIBATL  OMACHOCTD
CUTyanuAx SKOJIOTUYECKHE MHOCIEACTBUA  HpeAnpHHUMaeMblx | BO3ACUCTBUS Ha JKHBBIC OPraHM3MBI ONPCICICHHBIX BCIICCTB,

JIEUCTBUMN, MPEIOTBPAILATH UX.

MeTtanpeaMeTHble pe3yJabTaThl JOJTAKHBI 0TPAXKATH:

IIOHHUMAasA  CMBICII
KOHICHTpAlHH.

noKazareyiss MpeaeIbHOW  JOMYCTUMOM
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Koa n

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JMCIUIIUHBI

HAHMMEHOBaHUe
(])opMpreMblux O6mue JAucnunimHapHbie
KOMIIeTeHIHii

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU

NMO3HABATEJIbHBIMY JIeHiCTBUSIMH:
B) padora ¢ uHgopmanmeii:

— HCNOJb30BaThb  CpeACTBA  MH(MOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX ~ TEXHOJIIOTUA B  pEIICHUU
KOIHUTHUBHBIX, KOMMYHHKATHUBHBIX U

OpraHU3aIMOHHBIX 33]1a4 ¢ COOIIOICHNEM TpeOOBaHUI
SPrOHOMHKH, TEXHHKH O€30IIaCHOCTH, T'HTHEHHI,
pecypcocOepexeHns, MPaBOBbIX U 3TUYECKUX HOPM,
HOPM MH(POPMAIIMOHHON O€30MaCHOCTH.

[IK 1.1. IIpoBoauTH
IPEIIPONAKHYIO
MOJTOTOBKY
aBTOTPAHCIOPTHBIX
CPEIICTB B IpoLecce
OKa3aHMs yCIYT 110
poJIake
aBTOTPAHCIOPTHBIX
CpenCTB
NOTPEeOUTEISIM.

- YCTaHaBIIMBATh
OCHOBaAHUA JJIA
0000IIICHHUS;

- CaAMOCTOATCIBbHO OCYH.[GCTBH}ITB IIOUCK MECTOIOB
pelleHrsT  MPaKTUYSCKUX  3a7ad, HPUMCHCHHIO
paBJ’II/I‘IHBIX MCTOAOB IIO3HAHUA,

- OCYIICCTBIIATH IICJICHAIIPABIICHHBIA TTOUCK MTEpeHOCca
CPEICTB U CIIOCOOOB JCHCTBUS B MPOo(ecCHOHAIBHYIO
cpeny;

- HMHTETPUPOBATH 3HAHWSA W3 PA3HBIX MPEIMETHBIX
o0yacTe;

- ToJlyyaTb HMH(OpPMAIMIO M3 HMCTOYHUKOB pa3HBIX
THIIOB, CAMOCTOSTEIFHO OCYIIECTBIIATh IIONCK, aHAITN3

CYIICCTBEHHBIA TpPH3HAK WIIN
CpaBHEHHUS, KIAacCCUPUKALUU U

- 3HaTh O CBOMCTBAaX, COCTaBe, MOJYYEHUU U O€30MacHOM
HUCITOJIB30BaHUN BaXKHEUIINX HCOPTaHNYCCKUX n
OpPraHMYECKUX BEILECTB;

- 3HAaTb HW HCIIOJIB30BATh HAUMMCHOBAHHUA XHUMHYCCKUX
COCAMHEHUIN MEXIyHAPOJAHOTO COI03a TEOPETUYECKOU |
HpI/IKHaI[HOI\/'I XAMHU U TPUBUAJILHBIC HA3BAHU BaKHEUIIINX
BEIIECTB;

- YMCTb YCTAHABJIMBATL NPHUHANJIC)KHOCTL H3YYCHHBIX
HEOPraHUYECKUX u OpraHUYECKUX BELIECTB K
OIMPCACIICHHBIM KJlIacCcaM )41 Tpynmnam COGI[I/IHGHI/II\/'I,
XapaKTepHU30BaTh UX COCTaB U BAXKHEHIIINE CBOMCTBA;

- UCITIOJIB30BAaTh CUCTEMHBIC XUMUYCCKUEC 3HAHUA

Ul TPUHATHS pEIIeHUH B KOHKPETHBIX CHUTYalUsX,
CBA3aHHLIX C BCIICCTBAMHA U UX ITPUMCHCHUCM;,

- YMeTh aHaJU3UpOBaThb XUMHUYECKYI0 HH(OpMaIHIo,
MOJy4aeMyl0 W3 Pa3HbIX MCTOYHHKOB (CPEICTB MAacCOBOM
nHpopMmanuu, cetb UHTEpHET U ApyTHE)
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Koa n

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JMCIUIIUHBI

HAHMMEHOBaHUe
(])opanyeMblux O6mue JAucnunimHapHbie
KOMIIeTeHIHii
IIK 1.2. - YCTaHaBJIMBaTh CYIIECTBEHHBIM NPU3HAK WU - 3HaTh O CBOWMCTBaX, COCTaBe, MOJYYEeHUU U OE30MMacHOM
OC}’H.IGCTBJISITB OCHOBaHUA AJid CpaBHCHHA, Knaccmpmcaunn n HUCITOJIB30BaHUN BaXKHEUIINX HCOPTaHNUYCCKUX n
TEXHUYECKOE 00001IeHMS; OpTraHUYECKUX BEIIECTB;
OGCHy)KI/IBaHI/Ie - CaMOCTOATCIIbHO OCYHICCTBJIATL ITIOMCK MCTOIAOB - 3HAaTb MW MHCIIOJIB30BATh HAUMMCHOBAHHUA XHUMHUYCCKUX
aBTOTPAHCIIOPTHBIX pelleHrs  MpaKTUYeCKUX  3a7ad, MNPUMEHEHHUIO COCIMHEHUI MEeXAyHapOJHOIO COI03a TEOPETUYECKOU U
CpCACTB. PAa3JINIHBIX METOAO0B IMO3HAHU, HpI/IKJ'IaI[HOI\/’I XAMHU U TPUBUAJIbHBIC HA3BAHU BaXKHEUIIINX

- OCYIICCTBIIATH IICJICHAIIPABIICHHBIA TTOUCK MEPeHOCca
CPEICTB U CIIOCOOOB JCHCTBUS B MPOo(ecCHOHAIBHYIO
cpeny;

- I/IHTerI/IpOBaTI: 3HAHUA U3

MPEAMETHBIX 00J1acTel;

- ToJlyyaTb HMH(OpPMAIMIO M3 HMCTOYHUKOB pa3HBIX
THIIOB, CAMOCTOSTEIIBHO OCYIIIECTBIIATh IIONUCK, aHAITN3

BEIIECTB;
- YMCTb YCTAHABJIMBATL HNPHUHANJIIC)KHOCTL H3YYCHHBIX
HEOPraHMYECKUX M  OpPraHMYeCKUX  BEIECTB K
OIMPCACIICHHBIM KJlIacCcaM )41 Tpynmnam COGI[HHCHHﬁ,
XapaKkTepHU30BaTh UX COCTaB U BAXKHEHIIINE CBOMCTBA;

- HCIIOJb30BaThb CHCTEMHBIEC XHUMHYCCKHUEC 3HAHUA OJIA
MIPUHSTHS PEIIEHNH B KOHKPETHBIX CUTYAIIHUsX, CBSI3aHHBIX C
BCIICCTBAMH U UX IMIPUMCHCHUCM,

- YMeTh aHaJU3UpOBaThb XUMHUYECKYI0 HH(OpMalHio,
MOJy4aeMyl0 U3 Pa3HbIX MCTOYHHKOB (CPEICTB MAacCOBOM
nHpopMmanuu, cetb UHTEpHET U ApyTHE)

IIK 2.2. BeImmonsaTh
PEMOHT Y3JIOB,
arperaToB u
MEXaHUYECKUX
CHCTEM
aBTOTPAHCIOPTHBIX
CPEICTB.

- YCTaHaBIIMBaTh CYIICCTBEHHBIM NpPH3HAK WIN
OCHOBaAHUA JJIA CpaBHeHI/ISI, KJ'IaCCI/Iq)I/IKaLII/II/I n
0000IIICHHUS;

- CaMOCTOATCIBbHO OCYH.[GCTBJ'I}ITB IIOUCK MECTOIOB
pelleHrsT  MPaKTUYSCKUX  3a7ad, HPUMCHCHHUIO
paBJ’II/I‘IHBIX MCTOAOB IIO3HAHUA,

- OCYIICCTBIIATH IICJICHAIIPABIICHHBIA TTOUCK MTEPeHOCca
CPEICTB U CIIOCOOOB JCHCTBUS B MPOo(ecCHOHAIBHYIO
cpeny;

- HMHTETPUPOBATH 3HAHWSA W3 PA3HBIX MPEIMETHBIX
o0yacTew;

- 3HaTh O CBOMCTBaX, COCTaBe, MOJYYEeHUU U OE30IMacHOM
HCIIOJIB30BAHUH Ba)I(HeflLLII/IX HeOpFaHI/I‘IeCKHX n
OpPTraHUYECKUX BEIIECTB;

- 3HATh U UCIIOJIB30BATh HAMMCHOBAHUSA XHUMHWUYCCKHUX
COCAMHEHUIN MEXIyHAPOJAHOTO COI03a TEOPETUYECKOM U
HpI/IK.HaI[HOI\/'I XUMHUHU U TpI/IBI/Ia.HBHBIe Ha3BaHUS BaX(HCﬁMHX
BEIIECTB;

- yMeTb yCTaHaB.HI/IBaTB HpI/IHaI[JIe)KHOCTB I/I3y‘-IeHHBIX
HEOPTraHUYECKHUX n OpTraHUYECKHUX BEIIECTB K
onpe;[eneHHmM KJ1accaM 148 I‘pyHHaM COGI[I/IHCHI/II\/'I,
XapaKkTepHU30BaTh UX COCTaB U BAXKHEHIIINE CBOMCTBA;
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Koa n
HAHMEHOBaHMNE
bopmupyembIx
KOMIIeTeHII M it

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JMCIUIIUHBI

Oo0mue

JAucnunimHapHbie

- Mojdy4yaTb HMH(QOpPMAIMI0 U3 HCTOYHUKOB pPa3HbIX
TUTIOB, CAMOCTOSITEJIbHO OCYLIECTBIISATh MOUCK, aHAIHN3

- UCIOJB30BaTh CHCTEMHBIE XWMUYECCKUE 3HAHHUA I
IIPUHATUSA PEILIEHUN B KOHKPETHBIX CUTYaLUsAX, CBA3AHHBIX C
BELICCTBAMM U UX IPUMEHCHHEM;

- yMeThb aHaJIM3UPOBATh XHUMHUYECKYI0 HH(OpMaImio,
MOJIy4aeMyl0 U3 Pa3HbIX MCTOYHHMKOB (CPEIICTB MAacCOBOM
uHpopmanuu, cetb IHTepHET U ApyTrue)
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
JANCHUAIVINHBI «XXUMMU S

2.1. O0beM JUCHUILJIMHBI U BUbI Y4e0HO# padoThI

. O0beM B

Buna yueOHoii padoThI
yacax

O0bém o0pa3zoBaTe/IbHOM NMPOrpaMMbl I CIIUIIHHBI 72
Conepxanue y4eOHOro MaTepuasa 64
BT. 4.:
TEOPETUUYECKUE 3aHATUL 30
MPAKTUYECKUE 3aHATHUSA 28
1ab0paTOPHBIE 3aHATHS 6
IIpodeccnonaibHO OPMEHTHPOBAHHOE COJEPKAHUE (COIEPKAHME 6
NMPHUKJIATHOT0 MOXYJIA)
BT. 4.:
TEOPETUYECKUE 3aHATHS 2
MPAKTUYECKHUE 3aAHATHUSA 4
IIpome:xxyTounasi arrectanus (nuddepeHInpoOBaHHBIIN 3a4eT) 2
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2.2. TemaTu4yeCcKkMid IJIAH U COAEPKAHUE TUCIATIIMHBI

HaunmenoBanue
pa3esioB U TeM

Coaeprxanue yueOHOro MaTeprasa (0CHOBHOe U Po¢ecCHOHATBHO OPHMEHTHPOBaHHOE),
J1a00paTOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOH MOYJ/Ib

O0LEM
4acoB

®opmupyeMble
KOMIIETEHIIUH

1

2

4

Conep:xanue yueOHOro MaTepuaJia

64

Paznen 1. Teoperuueckue 0CHOBbI XUMUM

18

Tema 1.1.
OcHOBHBIE
XUMHNYCCKUC TIIOHATHUA
U 3aKOHBI, CTPOCHHUE
aTOMOB XUMHNYCCKUX
9JIEMEHTOB

Conep:xanue yueOHOro MaTepuaJia

XUMHYECKHUH 2JIeMEHT. ATOM. SIapo aToma, U30TOIbI. DIEKTPOHHAS 000JI0UKA. DHEPTETUUECKUE
YPOBHH, MOAYPOBHU. ATOMHEIE OpOHTany, s-, p-, d- anemMeHThl. OCOOCHHOCTH pacIpeIeIeHHs
AJIEKTPOHOB MO OpOUTANSAM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
KoH(uryparms aroMoB. OCHOBHBIE XUMUYECKUE 3aKOHBI

IIpakTnyeckue 3aHATHS

[Tpaktrueckas pabora Nel. «OcHOBHBIE KOJMMYECTBEHHBIC 3aKOHBI B XHMHU W PacyeThl IO
YPaBHEHUSAM XUMHUUYECKUX PEAKLIAID.

OTHocuTeNbHBIE aTOMHAsi U MOJIEKYJIsipHas Macchbl. MoinspHas Macca. KonuuecTBo BemiecTsa.
MaccoBast fons BemiecTBa. 3akoH ABoraapo. MossipHbelii 00beM Ta3oB. OTHOCHUTENbHAs
IJIOTHOCTH ra3oB. PacueTsl mo YPAaBHCHUAM XUMHUYCCKUX peaKI_II/II\/'I C UCHOJIL30BaHUEM MacCOBOU
JIOJIA BEIIECTBA, 00beMa (HOPMaJIbHBIEC YCIIOBHS) Ta30B, KOJWYECTBA BENIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
u [Tepuoanueckas
CUCTEMA XHUMHUYECKUX
anementop  JI. N
MeHpeneeBa, UX CBA3b
c COBPEMEHHOI
Teopuei CTPOEHUs
aTOMOB

Conep:kaHue y4eOHOIr0 MaTepHuaJia

IIpakTHYecKHe 3aHATHS

[TpakTrueckas padota No2. «M3yueHne nepruoanyecKux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U CO
CTPOECHHUEM ATOMOBY.

[lepuonuueckas cucrema xumudeckux snemMeHToB /.M. MenneneeBa. CBsi3b MEpHOINYECKOTO
3aKkoHa U [leproauyeckoil CUCTEMbI XUMHUYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB, 00pazyeMbIX HMHU
MPOCTHIX U CJIOKHBIX BEIIECTB MO TpynmnaMm u nepuogam Ilepuonuueckoit cucremsl. 3HaUCHUE
MIEPUOIMYECKOr0 3aKOHA M CUCTEMBbl XMMHYeckux 3yeMeHToB J[.MI. MeHneneeBa B pa3BUTHH
HayKH.

VYcTaHOBIEHUE CBA3UM MEXKIY CTPOCHHUEM aTOMOB XUMHYECKHX AJIEMEHTOB M NEPHUOINYECKUM
M3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUI B COOTBETCTBUU C MOJOKEHUEM
[Tepuonuueckoit cucremsl. Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
XapaKkTepU3allii0 XUMHUYECKHX JJIEMEHTOB «Merauimueckue / HEeMETaJNIMYeCKHEe CBOMCTBA

OK 01
OK 02
IIK 1.1
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XUMHNYCCKHUX JJICEMCHTOB B COOTBCTCTBHH C HUX SHGKTpOHHBIM CTpOGHI/IeM 1 II0JIOKCHHEM B
MEePUOINYECKOMN cucTeMe Xumuueckux 3nemeHToB [[.1. MenneneeBa»

Tema 1.3. Conep:kaHue y4eOHOIr0 MaTepHuaJia OK 01
Crpoenune  BemecTBa | CTpoeHHUe BellecTBa. XUMHUECKask CBSA3b. BUIbI XUMUYECKOW CBsI3H (KOBAJICHTHASI HEMOJISIPHAST
u IIPUPOJIA | U TOJISIpHAs, HOHHAs, MeTaJUTHUecKass). MexaHn3mbl 00pa30oBaHUs KOBAJICHTHON XMMHUYECKOM
XMMHMYECKOM  CBS3M. | CBS3M  (OOMEHHBI W  JIOHOPHO-aKIENITOPHBIM). BomopomHas cBs3b. BaneHTHOCTS.
MHoroo0Opasue OnexTpooTpulaTebHOCTh. CTeneHb OKUCIeHUsl. VIOHBI: KaTHOHBI M AHHOHBI
BCILICCTB IIpakTHYecKHe 3aHATHS

[TpakTuyeckas padora Ne3. «CTpoeHHe BeIIeCTBA U MPUPOAA XUMUYECKOH CBA3H.

JlemMoHCTpanusi MojeNeld KPUCTAUTMYECKUX PEIICTOK: MOHHOW (XJIOPHI HATpHUs), aTOMHOM

(rpacdut 1 anMasz), MOJIEKYJIAPHOHN (YTJIEKHCIBIN ra3, MO/), METAIUTMYECKON (HaTpuid, MarHH,

Menp). Pemenne npakTuueckux 3aJaHUN Ha COCTaBJICHHUE AJIEKTPOHHO-Tpadudeckux Gopmyst

snemeHToB 1—4 nepuooB
Tema 1.4. Conep:kaHue y4eOHOIr0 MaTepHuaJia OK 01
Knaccudukanus, Knaccupukanuss HeopraHumueckux BemiecTB. HoMmeHkiaTypa HEOPraHMYECKHX BEIIECTB OK 02
u HOMEHKIIAaTypa | (OKCHIABI, THAPOKCHUABI, KHUCIOTHI, COJNH). BemiectBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO
HEOPraHUYECKUX CTpoeHusi. ATperaTHble COCTOSIHUS BeriecTBa. Kpucrannnueckue u aMopQHbIe BEIecTBa. 3aK0H
BEILIECTB MIOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHas,

MOHHAsl, METAJUIMYECKast). 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIIA KPUCTAIINYECKON PEHIETKI

IIpakTuyeckue 3aHATHS

[TpakTuyeckas padora Ne4. «HomeHki1aTypa HEOPraHUUYECKUX BEIIECTBY.

Pemenne mnpakTuyeckux 3aJaHUi MO KilaccuUKAIMKM, HOMEHKJIATYpe M XUMHUYECKUM

¢dbopMynaM HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KIAcCOB (YrapHbI ra3, YIJIEKUCIbIA ras,

aMMHaK, raieHasi U3BecTb, HeralleHas U3BeCThb, MUThEBAs COJla U JPYIHX): Ha3BaHMsI BEIIECTB

no mexayHaponHoi (MIOITAK) mnu TpuBHanbHOW HOMEHKIIATYpE M COCTaBJICHHE (OPMYIIBI

XUMHYECKHUX BEIIECTB, ONpeiesieHue MpUHANIeKHOCTH K kiaccy. Ilouck uHdopmanmu mo

Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (popMyiIaM. AHAIN3 XUMUYECKOH HH(pOpMaInY,

MOJTy4aeMOM M3 Pa3HbIX HCTOYHUKOB (CPEICTB MaccoBoW MHQopManuu, ceTh HHTEepHET u

Apyrue)
Tema 1.5. Coaeprxanue yueOHOro MaTepuaJa OK 01
Turnbr XUMHUYECKHUX OK 02

peakuuii

Xumuueckass peakius. Knaccupukanuss XUMHUYECKHMX peakUUMd B HEOPraHUYECKOW U
OpPraHMYECKOM XUMHUH. 3aKOHBI COXPAHEHHUS MACChl BEIECTBA, COXPAHCHMS W IPEBPAICHHUS
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SHEPTUU MPU XUMHUECKHUX peakiusiX. OKUCIUTETLHO-BOCCTAHOBUTEIbHBIC PEAKINH (YPABHEHHUS
OKHUCJICHUSA-BOCCTAHOBJICHHS, CTENEHb  OKHUCICHUS, OKUCIUTEIh W  BOCCTAaHOBUTEIb,
OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIMU B MPHUPOJIE, MPOU3BOACTBEHHBIX IMpoIleccax U
AKHU3HEICSITeIbHOCTH OPTraHNU3MOB)

IIpakTuyeckue 3aHATHS

[Ipaktrueckas padora NeS5. «CocraBiieHHE YpPaBHEHHH XMMHYECKHUX PEaKIUi C y4acTHEM
MIPOCTHIX U CIIOKHBIX HEOPTaHUYECKUX BEILIECTB.

CocraBiieHne ypaBHEHHH XMMHYECKMX PEAaKIUH C y4acTHUEM HPOCTBIX M  CIIOKHBIX
HEOPraHMYECKUX BEIECTB: METAJUIOB M HEMETa/NIOB; OKCHJIOB METaIOB, HEMETa/NIOB U
aM(OTEPHBIX AJIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAHUN U aM(OTEPHBIX THAPOKCHIIOB;
HEOPraHWYECKUX  COJI€H,  XapaKTepu3yIOIIMX WX  CBOWCTBAa.  PemieHwe  MpakTUKO-
OPHEHTUPOBAHHBIX TEOPETUYECKHX 3aJaHHi Ha CBOWMCTBA, COCTaB, MOJIydeHHE M Oe30macHoe
MCIOJIb30BaHNE BaXKHEUIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOU AESITENbHOCTH
YeJI0BeKa

Tema 1.6.

CKopoCTh XMMHUYECKHX
peakuuii. XuMHUYECKOe
paBHOBECHE

Conep:kaHue y4eOHOIr0 MaTepHuaJia

CKOpOCTh peakIuy, €€ 3aBHUCUMOCTh OT Pa3MYHBIX (PAKTOPOB: MPUPOABI PEATHPYIONINX
BEUIECTB, KOHIEHTPALMU PEarupyroliux BELIECTB, TEMIEPaTypbl U IUIOMAAN PEAKIMOHHOM
noBepxHOCTU. TertoBsie A3PHEKTH XUMUIECKUX PEAKITHIi: 9K30- U DJHIOTEPMUIECKUE PEaKIINH.
OOparumble peaknuu. XHUMHYECKOoe paBHOBecue. DakTopbl, BIMSIONIME HA COCTOSHHE
XUMHUYCCKOI'O0 PaBHOBCCHUA (KOHI.[GHTpaI_II/I}I pCarcHTOB WJIM NPOAYKTOB PCAKIHH, TaBJICHHUC,
temmneparypa). [Tpuaiun Jle [laTense

IIpakTHYecKHe 3aHATHS

[Ipaktrueckas pabora Ne6. «BnusHue pa3audHbIX (AKTOPOB HA CKOPOCTh XHUMHYECKOM
peaKIm.

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUl Ha aHaiu3 (HAKTOpOB, BIMSIONIMX Ha
M3MEHEHUE CKOPOCTH XUMHUYECKON peakluu. 3aBUCUMOCTh CKOPOCTU XUMHUUYECKOU pEaKIuu OT
MPUCYTCTBUSL KaTanu3aTopa Ha IpHUMEpE paslIoKEHUs MEepOKCHIa BOJIOpPOAa C TMOMOIIBIO
JUOKCUJA MapraHiia W Karajasbl. PelleHne NpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
npumenenue npuHiuna Jle-lllaTenbe nas HaXO0XACHUS HANpaBICHUS] CMEIIEHUS PaBHOBECHS
XUMHYECKOUI PCaAKIMU U aHAJIN3 q)aKTOpOB, BJIMAIOMIUX HA CMCIICHUC XUMHWYCCKOI'0 PAaBHOBCCHU

OK 01
OK 02
[1K1.1
IIK 1.2
IIK 2.2

Tema 1.7.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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PactBopsl, TEOpHUs
AJIEKTPOJIUTHYECKON
JACCOLMAN U HOHHBIN
oOMeH

PactBopbl. Buabsl pacTBOpoB MO COAEpPKAHWIO PACTBOPEHHOIO BellecTBa. PacTBOPUMOCTH.
[lonsiTne o nucmepcHbIX cucTeMax. VICTMHHBbIE W KOJUIOMAHBIE pacTBOpbl. MaccoBas mous
BelecTBa B pacTBope. [lonsaTue o BogopoaHoM mokasarene (pH) pactBopa. DnekTpoauTinaeckas
mucconuanus. CuibHbIe U caadble 3JeKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiiuu HoHHOro oOMeHa

JlaGopaTopHble 3aHATHSA

Jlabopartopnast pabota Nel «IIpuroroBieHrue pacTBOPOBY.

IIpurorosneHnue pacTBOpOB 3aJaHHON MAacCOBOW JOJIEH PACTBOPEHHOI'O BEIECTBA, IIPOBEICHUE
peaknuii HMOHHOrOo OOMEHa, OINpeNeleHue Cpeibl pPACTBOPOB BEIIECTB C  IOMOIIbIO
YHHBEpCAIbHOTO MHAWKaTOpa (KWcias, HeWTpajbHas, IIEeJO4YHAas). 3aJaHusi Ha COCTaBJICHUE
WOHHBIX peakuui. PeleHne npakTHMKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUN HA PacTBOPBI,
MCIOJIb3yeMbIE B OBITOBOM M MPOU3BOJCTBEHHON AEATEIbHOCTH YEJIOBEKa

OK 02
OK 04
OK 07
[1K1.1
IIK 1.2
IIK 2.2

Paznen 2. Heopranuuyeckasi xumusi

12

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Conep:kaHue y4eOHOIr0 MaTepHuaJia

Meramisl. Ilonoxenue MeramioB B llepuoanyeckoi cucTeME XUMHUYECKMX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUsI AJICKTPOHHBIX OO0O0JIOYEK aToMOB MeTauioB. OOmme Qusnyeckue
cBoiicTBa MeTayuioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHI psAJl HANPSHKEHUH METalIOoB.
XVWMHYECKUE CBOMCTBA BAKHEUIIINX METAUIOB (HATPHH, Kadui, KalbI[Ui, MarHUi, aTFOMUHUH,
IIUHK, XpOM, >Kelle30, MeIb) W UX coequHeHuid. OOmmue crocoObl MOJYYEHHS METaJUIoB.
[IpuMeHeHne MeTaJIJIOB B OBITY M TEXHUKE

Hewmeramnsl. Ilonoxenue HeMerauios B [lepuogndeckoit cuctemMe XUMUYECKUX 3i1eMeHToB J1.1.
MeHnneneeBa M OCOOCHHOCTH CTPOCHHS aTroMoOB. @Du3NuecKkWe CBOWCTBA HEMETAILIOB.
AmnnoTponusi HEeMeTauIoB (Ha MpUMepe KuciIopoaa, cepsl, pochopa u yriepona). XuMUIECKHE
CBOICTBA U MPUMEHEHNE BAXHEHIITUX HEMETAIIJIOB (TaJIOT€HOB, Cephl, a30Ta, pochopa, yriepoma
U KPEMHHUS) M WX COCAMHCHHU (OKCHUIOB, KHCIOPOJCOMEPKAIINX KHUCIOT, BOJOPOIHBIX
coenuHeHni). [I[puMeHeHne BAXKHEHIIIMX HEMETAJUIOB M UX COCTMHEHHI

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEMIECTB (OKCHUIOB, THAPOKCHUJIOB,
KHCIIOT, coyieil u Ap.). ['eHeTnueckass cBS3b HEOPTaHUYECKUX BEIIECTB, MPHUHAJICKANINX K
pa3IMYHBIM KJ1accaMm. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
COEIMHEHMH, BHICIIMX OKCHJIOB M THIAPOKCUIIOB

IIpakTHYecKHe 3aHATHS

[TpakTrueckas padota No7. « DU3NKO-XMMUYECKHE CBOMCTBA HEOPTAHUUECKUX BEIIIECTBY.

CocraBiieHne ypaBHEHHH XMMHYECKMX PEAaKIUH C y4acTHEM HPOCTBIX M  CIIOKHBIX
HEOPraHMYECKUX BEIECTB: METAJUIOB M HEMETa/NIOB; OKCHJIOB METaIOB, HEMETaNIOB HU
aM(OTEpHBIX HJIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBAHUN M aM(OTEPHBIX THAPOKCH]IOB,

OK 01
OK 02
OK 04
[IK1.1
IIK 1.2
IIK 2.2
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HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIINUX UX CBOUCTBA.

Pacuérbl macchl BelecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MU
00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB, Pacy€Thl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) MPOIYKTOB PEaKIMH, €CIH OJHO W3 BEIIECTB MMEET MpuMecHu. Pernienue npakTuko-
OpPHEHTUPOBAHHBIX 3aJlaHUI Ha CBOWCTBA, COCTaB, MOJY4YCHHE W OE30MIAaCHOE HCIIOJIb30BAaHHE
BKHEHIINX HEOPTaHUYECKUX BELIECTB B ObITY U MpodecCHOHaIbHON AESITEIbHOCTH YeJIOBEKa

Tema 2.2. Coaeprxkanue yueOHOro MaTepuasa OK 01
Unentuduxanus JlaGopaTopHble 3aHATHS OK 02
HCOPraHH9CCKUX Jlaboparopnas pabota No2 «MneHTudukanmsi HEOPraHMIECKUX BEIICCTBY. OK 04
BCIICCTB Pemrenue skcriepuMEHTANBHBIX 33/1a4 10 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, IO HIKT.1
pacro3HaBaHUI0 M TIOJYYEHUIO COCIUMHEHHM METalZIOB M HEMETalioB (B3auMOJEHCTBUE IK 1.2
THJIPOKCUIA AIFOMUHUS C PACTBOpAaMH KHUCJIOT U 1mienoueii,). UnenTndukanus HeopraHu4eckux 1K 2.2
BELIECTB C HCIIOJIb30BAHMEM HMX (U3UKO-XHUMHUYECKUX CBOMCTB, XapaKTEPHBIX KayeCTBEHHBIX
peaknumii. KauecTBeHHbIe peaknuu Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KaTHOHBI
METAJIJIOB U KATHOH aMMOHHS
IIpakTuyeckue 3aHATHS
[TpakTrueckas pabota Ne§.
Brimonnenue KOHTpOdbHOH paboTel 1 mo Temam «Xumuueckue peakium» U «CBoiicTBa
HEOPraHUYECKUX BEIIECTB»
Pa3nea 3. Teopernueckue 0CHOBBI OPraHU4YeCKOM XUMHUH
Tema 3.1. Coaeprxkanue yueOHOro MaTepuaJa OK 01

Knaccudukanms,
CTpOCHHE 51
HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIICCTB

IIpenMeTr opraHM4ecKOi XMMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B IOJTYYCHUH HOBBIX
BEUIECTB M MaTepuasnoB. Teopusi cTpoeHMsl opraHuuyeckux coequHeHuit A.M. byrtneposa, eé
OCHOBHBIE N0J10KeHUsA. CTpyKTypHBbI€ (POpMYJIbl OPIraHUYECKUX BEIIEeCTB. [ 'oMoorus, n3omMepusi.
XUMHYECKas CBA3b B OPraHUYECKUX COCIUHEHUSAX: KPATHBIE CBSA3H, O- U TT-CBSI3H.
IIpencraBnenne o kinaccuuKanuMu OpraHUMYEcKUX BemlecTB. HoMmeHkaTypa OpraHm4eckux
COeMHEHUI (cucTeMaTuyeckas) M TpPUBHAIbHBIE HA3BaHUS BAXKHEHIIMX TpeACTaBUTENCH
KJIACCOB OPraHUYECKUX BEUIECTB

IIpakTHYecKHe 3aHATHS
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[TpakTruyeckas padora Ne9 «HomeHknaTypa OpraHMueCKUX BEIIECTBY.

O3HakomyieHre ¢ oOpa3laMu OpraHMYecKUX BEUIECTB M MaTepuajaMd Ha HX OCHOBE,
MOJICIMPOBAaHUE  MOJIGKYJ ~ OpPraHMYeCKHMX  BEIIECTB,  HAOMIOJEHHWE M ONHCaHuE
JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALICHUIO OPTraHWYECKHX BEIIECTB IMPHU HArpeBaHUHU
(nnaBnenue, oOyrnuBanue u ropeHne). CocTaBleHUE MOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMyll OpraHMYECKMX BEUIECTB OTAENbHBIX KJIACCOB, HCIONb3YSd WX Ha3BaHUS IO
CUCTEeMAaTUYECKOW W TPUBHAIBLHOM HOMEHKJIAType (ITUJICH, aleTWICH, TIHIepuH, (QeHon,
dbopmasibieTu ], YKCyCHasi KUCJIOTa, TIUIKH). Pacdersl mpocreimeii (opMyJibl OpraHuYeCcKou
MOJIEKYJIbI, UICXOJIsl U3 3JIEMEHTHOTO cocTana (B %)

Pa3znen 4. YrieBoaopoanbl

12

Tema 4.1.
YrneBonopoasl U HX
HNPUPOJHBIE MCTOYHUKU

Coaep:xanue yueOHOro MaTepuaJia

10

IIpenenbHbIE yrieBoAOPOIbI (aJIKaHBI): COCTaB U CTPOEHUE, TOMOJIOTUUECKUH psill. MeTaH u 3TaH:
COCTaB, CTPOCHHE, (HU3NYECKHE M XHMHUUYECKHE CBOWCTBA (PEAKIMU 3aMEIIECHUS W TOPCHHS),
II0JIYYEHUE U IPUMEHEHHE.

HenpenenbHble yrieBogopo bl (aIKeHbl, alKaJAueHbI, aJKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUM Psii. DTUIIEH M MPOMWIEH: COCTaB, CTPOCHHUE,
¢bu3nyecKkre U XMMUYECKHE CBOMCTBA (PEeaKkIuu THAPUPOBAHMS, TAJIOT€HUPOBAHUS, THAPATALINH,
OKHCJICHUA U HOJII/IMepI/IBaI_II/II/I) MOJIYUYCHHC U ITPUMCHCHUC.

Ankanuensl: OytagueH-1,3 u mermnOyTaaues-1,3, XUMHYECKOE CTPOCHUE, CBOMCTBA (peaKiius
MOJTUMEpHU3alK), NpUMEHEHHE (A CHUHTE3a TNPHUPOJHOTO M CHUHTETUYECKOrO KaydyKa |
PE3HHBI).

ATNKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKHH psa. AIETHIIEH: COCTaB,
XUMHYECKOE CTpOoeHHue, (u3mueckre U XUMHUYECKHE CBOMCTBa (peakiuu THIPUPOBAHUS,
raJJOTeHUPOBAHUS, THApATallMd TOpPEHUs), TMOJNlyueHHEe U  NpUMEHeHHe (MCTOYHMK
BBICOKOTEMIIEPATYPHOT'O TJIAMEHU JJIsi CBAPKHU M PE3KH METAJJIOB)

Apomarnyeckue yrieBoaopoabl (apeHsl). beH30a U Tomyon: coctaB, CTpoeHHE, (PU3NIECKUE U
XMMHYECKHE CBOWCTBA (PEaKkuy raJloreHUpOBaHMsI U HUTPOBAHUSA), OJyUYE€HUE U IIPUMEHEHHE.
TokcuyHOCTh apeHOB (BIUsSHHE OCH30Ja HA OPraHU3M 4esioBeka). ['eHeTnueckas CBSI3b MEXITY
YIJIEBOAOPOAAMU, IPUHAIIEKAIIUMH K Pa3IUYHBIM KJIACCAM.

[TpupoHbIe UCTOYHUKH YTIIEBOAOPOAOB. [IprpoiHblii ra3 u monyTHbie HeTsHBIE ra3sl. HedTh
n e¢ mpoucxoxaeHue. CrocoObl mepepaboTKu HedTHU: TEPEeroHKa, KPEKUHT (TePMHUYCCKHH,
KaTaIMTUYeCKui), mnuponu3. IlponykTel mepepaboTku HedhTH, HX NPUMEHEHHE B
MIPOMBILIIEHHOCTH

u B ObiTy. KaMeHHBIH yrosb U IpOIYKTHI €ro nepepadoTKu

OK 01
OK 02
OK 04
[IK1.1
IIK 1.2
IIK 2.2
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IIpakTHYecKHe 3aHATHS

[IpakTuueckoe 3anstue Nel() «CBolicTBa OpraHMYECKUX COSTMHEHUN OTACIIBHBIX KJIaCCOBY»
CBoiicTBa OpraHMYECKUX COEAMHEHUN OTACNIbHBIX KJIACCOB (TpUBUAJIbHAS U MEXIYyHApOJHAS
HOMEHKJIaTypa, XMMHYECKHE CBOWCTBA, CIOCOOBI TIOJY4YEHUs): TMpeaenbHbIe (aJKaHbl |
LUUKJIOAJKaHbl), HeNpeaeiabHble (AJKEHbl, QJIKWHBl M aJKaAUeHbl) W apOMATHUUYECKHE
YIJIEBOJIOPOIbI, CIIUPTHI U (EHONBI, KapOOHOBBIE KHUCIOTHI M 3(UPHI, ANbJACTUIBI U KETOHBI,
aMUHBI M AMHHOKHUCJIOTBHI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHs. BpIMomHEeHUE 3alaHusl Ha
COCTABJICHHE YPAaBHCHHH XUMHUYCCKUX PEaKIHh C YydacTHEM OPTaHWYEeCKHUX BEIIECTB Ha
OCHOBAHMU MX COCTaBa U CTPOCHHUSI

IIpakTnyeckue 3aHATHS

ITpakTnueckoe 3anatue Nell «CocraBiieHne cxeM peakiuil OpraHn4ecKuX COeINHEHUIN
CocraBnenue cxeM peakuuid (B TOM YHCIE MO TMPEIJIOKCHHBIM IIEMOYKaM IPEBpaIICHHH ),
XapaKTEepU3YIOIINX XUMHYECKHE CBOMCTBA OpPraHMYECKHX COEIMHEHUI OTIENIbHBIX KIIACCOB,
CrocoObl WX TOJyYeHUsS W Ha3BaHWE OPraHMYECKUX COCAMHEHWH 110 TpPUBUAIBHOU WIH
MEXIYHAPOAHOM CHCTEMAaTUYECKOM HOMEHKJIaType. PemeHue IpakTUKO-OpUEHTHUPOBAHHBIX
TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPTaHUYECKUX COCTMHEHUM OTJIEIbHBIX KJIACCOB

Tema 4.2.
DU3NKO-XUMHYESCKHE
CBOMCTBA
YIJIEBOJAOPOIOB

Conep:xanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHSA

JlaGopatopnas padora Ne3 «CBoiicTBa yrieBoJOpOI0BY.

TpuBnanbHas U MeXIyHapoAHas HOMEHKJIATypa, XMMUYECKHE CBOICTBA, CLIOCOOBI MOJIy4YEHUs
yriieBoopoaoB. [lomydeHue 3TUiIeHa M HM3y4YeHUE €ro CBOMCTB. MOJEnMpOBaHHUE MOJEKYI U
XMMUYECKUX MPEBPALICHUN YIIeBOAOPOAOB (Ha MpUMEpE dTaHa, ITUIICHA, alleTWIEHa U JIp.) U
raJIOr€HONPON3BOAHBIX

OK 02
OK 04

Paznea 5. Kuciopoaocoaep:kamue opraHnyecKue coeInHeHust

10

Tema 5.1.
Cnuptel. Genon

Conep:kaHue y4eOHOIr0 MaTepHuaJa

[IpenenpHbIe OJTHOATOMHBIE CIIUPTHI (METAHOJI ¥ 3TAHOJ): CTPOEHUE, (PU3NIECKUE U XUMHUECKHUE
CBOMCTBA (peaklMU C aKTUBHBIMH MeTaJlJIlaMH, TaJOT€HOBOJOPOIaMH, TOPEHHE), TPUMEHEHHE.
Bonopoansie cBsizu MeXIy MOJEKYyJaMH CIHUPTOB. PU3HOJIIOTMYECKOE AEHCTBUE METAHOJIA U
9TAHOJIa Ha OPTraHN3M YEJIOBEKA.

MHoroaToMHbIE€ CIIUPTHI (ITHICHIIMKOIb U TIHUIEPHH): CTPOECHUE, (PU3NYECKHEe U XUMHUECKUE
CBOMCTBa (B3aMMOJEHCTBUE CO IIEJIOYHBIMU MeETalJlaMH, KadeCTBEHHAs peakluus Ha
MHOroaToMHble cnupThl). dusnonornyeckoe NEiCTBUE HA OpraHu3M uenoBeka. [IpumeHenue
[JIMLIEPUHA U STUJIICHIJIUKOJIS.

OK 01
OK 07
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®enon. CtpoeHne MOIEKYNbl, (PU3NYECKHE U XUMHUYECKHE CBOWCTBa (peHoma. TOKCHUHOCTH
(dbeHomna, ero GU3MOJOTHIECKOE JICHUCTBUE HA OpraHu3M uesoBeka. [Ipumenenue henomna

Tema 5.2.

ANLOErune.
KapOoHOBbIE KHCIIOTHI.
CnoxHbIe 3(hUpbI

Conep:xanue yueOHOro MaTepuaJia

Anpaeruipl M KETOHBI ((popManbIeru, areTalnbJeTh/l, aleToOH): CTpPOeHHe, (U3HYECKHuEe M
XUMHYECKHE CBOMCTBA (pPEaKIMU OKHCICHUS M BOCCTAHOBIICHUS, KAYECTBEHHBIC PEaKIUH),
MOJIy4€HHE U TIPUMEHEHHE.

OMHOOCHOBHBIE TMpeAeNbHbIE KApOOHOBBIC KHUCIOTHI (MypaBbMHAas W YKCYCHasi KHCJIOTHI):
cTpoeHue, (U3MYECKUe W XUMHUYECKHE CBOHCTBa (00mIME CBOWCTBA KHCJIOT, PEaKIUS
stepudukanmu), momydyeHHe u mpuMeHeHue. (CTeapuHOBas W OJEHMHOBAs KHCIOTHI Kak
MPEICTaBUTENH BBICIIUX KAPOOHOBBIX KUCIOT. MbljIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIEE ACHUCTBHE.

CrnosxHble 3QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 cnoxHbIX 3¢upos. XKupsl.
I'maponus xkupos. [IpumeHneHue xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Conep:kaHue y4eOHOTr0 MaTepHuaJia

YrneBoabl: cocTaB, KiaccH(HKaIus YriieBoAoB (MOHO-, OU- W ToJucaxapuiabl). ['mokoza —
MPOCTEHIINI MOHOCaxXapHa: OCOOCHHOCTH CTPOEHHS MOJIEKYJIbl, (PU3UUYECKHEe U XUMHYECKHE
CBOMCTBa TIIOKO3bI (B3auMmozeiicTBue ¢ ruapokcuaom menu (II), okucieHne amMmuayHbIM
pactBopoM okcuja cepedpa (I), BoccranoBneHne, OpoKeHHE TITIOKO3bI), HAX0XKACHUE B PUPOJIC,
MPUMEHEHHE TJIOKO3bI, OWMOJIOTMYECKash POJIb B IKU3HEICATCILHOCTH OpPraHM3Ma YelIOBeKa.
®doTtocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.

Caxapo3a — TpeICTaBUTENb IUCAXAPHUIIOB, THIPOJIHN3 CaxXxapo3bl, HAXOXKJICHUE B TMPUPOJIC H
MIPUMEHEHHUE.

[Monucaxapuapl: KpaxmMana U IEJUI0N03a KaK MPHUPOAHbIE monuMepbl. CTpoeHHe Kpaxmania |
LEJUTI0N03bI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaueCTBEHHAs peaKIItsl
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KUCJIOPOAOCOIEPKALLUX
OPraHNYECKHUX
COCIMHEHU I

Conep:kaHue y4eOHOI0 MaTepHuaJia

IIpakTHYecKHe 3aHATHS

[TpakTuueckass pabdora Nel2. «HomeHkmatypa KHCIOPOAOCOACPKAINUX OPTraHUYECKUX
COEITUHEHUI.

TpuBuanpHas U MEXIyHapOaHAs HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOMYUYCHHS
CUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIIOT U 3(PUPOB, ATbJACTUIOB U KeTOHOB. COCTAaBIICHHE CXEM
peaknuii (B TOM YHCIIE TO TNPEAJOKEHHBIM IEMOYKaM MpPeBpalleHHi), XapaKTepU3yIOIIHUX
XUMUYECKHE CBOWCTBA KUCIOPOAOCOACPIKAIUX OPTAHMUECKUX COSTMHEHUIN

OK 01
OK 02
OK 04
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[Ipaktuyeckas pabora Nel3. «Xumudeckne M (pU3HUECKUE CBOMCTBA KUCIOPOIOCOAEPIKAIINX
OpPraHUYECKUX COCTUHEHHUS.

[IpoBenenue, HAOMIOACHWE M OMNHMCAHUE JEMOHCTPAILMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KaueCTBCHHBIC PEAKIIMHA OJHOATOMHBIX CIHUPTOB (OKHUCIeHHEe 3TaHoja okcumom memu (I1)),
MHOT'0aTOMHBIX CIIUPTOB (B3aUMOJEHCTBUE TiHliepruHa ¢ Tuapokcuaom menu (1)), anpaerunmos
(oKuceHne aMMHavYHBIM pacTBopoM okcuaa cepedpa(l) um  ruapokcumom wmemau (1),
B3aMMOJICICTBHE KpaxMaJla ¢ MOJIOM), M3y4YE€HUE CBOMCTB pacTBOpa YKCYCHOM KUCIIOTBI

Pa3znesn 6. A3oTcoaepxaiiue OpraHnyecKkue coeTuHeHus

E°N

Tema 6.1.
AMMHEL.
AMMHOKHCIIOTEHI.
benkn

Conep:xanue yueOHOro MaTepuaJia

AMWHBI: METUJIAMUH — MPOCTEUININNA MPEJACTaBUTEIh aMHUHOB: COCTaB, XMMHYECKOE CTPOCHHE,
(du3nUecKre U XUMUYECKUE CBOMCTBA, HAXOXKCHUE B IIPUPOJIC.

AMMHOKHUCIIOTH KaKk aM(OTEepHbIE OpraHUYeCKHe COeIUHCHHS. DU3NUECKHE W XUMHUYECKHE
CBOMCTBA aMHMHOKHUCIOT (HAa TpHMepe TIuIuHA). buonormdeckoe 3HAYECHUE AMHHOKHCIIOT.
IlenTnabl.

benku kak mpuponHbie monuMmepsl. [lepBudHas, BTOpUYHas M TPETHUYHAS CTPYKTypa OCIKOB.
XHWMHYECKHE CBOMCTBA OCIIKOB: THAPOJIH3, ICHATYpAIlUsl, KAYECTBEHHBIC PEAKIIUK Ha OCIKH

IIpakTHYecKHe 3aHATHS

[TpakTrueckas padota Nel4. «CBoiicTBa a30TOCOAEPIKAMNUX OPTAHUISCKUX COCTUHECHUIN.
dusnueckue M XMMHUYECKHE CBOICTBAa aMHMHOB (peakuu C KHUCIOTAMH M TOpPEHUs) H
aMUHOKHCIIOT (Ha mpuMepe riunuHa). Habmonenne u onucanue 1€MOHCTPAIIMOHHBIX OIBITOB:
JieHaTypalysi OeJIKOB MPU HarpEeBaHUH, IIBETHbBIC PEaKIMH OCITKOB

OK 01
OK 02
OK 04

Pa3pen 7. BoicokomoJie

KYJsIpHbIE cOeJUHEeHHs

=

Tema 7.1.
ITnactmaccsl.
Kayuyku. Bonokna

Conep:kaHue y4eOHOI0 MaTepHuaJia

IIpakTHYecKHe 3aHATHS

[Ipaktrueckas pabdota Nel5. «CunTe3, aHanu3 W KiaccHuPUKaMs BBICOKOMOJCKYISIPHBIX
COCIMHECHU I

OCHOBHBIE TOHATHS XHMHH BBICOKOMOJIEKYJISIPHBIX COCIWHEHMI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb IOJMMEPHU3ALUH, CPEAHssl MoJeKyyspHas Mmacca. OCHOBHBIE
METO/bI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPU3ALUs U MOJUKOHICHCALIHS.
O3nakomiieHHe ¢ 0Opa3laMM HNPUPOIHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB:
IJ1aCTMACChl (MTOJIMATUIICH, MOJIUIIPOIIUIICH, MTOTUBUHUIXJIOPU, TOJUCTUPOI); HATYPaIbHbIN U
CHUHTETHYECKHE Kayuyyku (OyTaJMEHOBBIM, XJIOPONPEHOBBI H W3OMPEHOBBIN); BOJOKHA
(HaTypanbHBIC (XJIOMOK, IMIEPCTh, IMIENK), MCKYCCTBEHHBIE (AIETaTHOE BOJIOKHO, BHCKO3a),
CUHTETUYECKHE (KApPOH U JIABCaH)

OK 01
OK 02
OK 04
[IK1.1
I[IK 1.2
IIK 2.2




IIpakTHYecKHe 3aHATHS

[IpakTrueckas pabora Nel6. BreimosHeHHe KOHTPOJBbHOM paboThl 2 1o Teme «CTpykKTypa u
CBOMCTBA OpraHUYECKUX BELIECTBY»

IIpodeccnonajbHO OpEHTHPOBAHHOE COJIePKAHUE (COEPKAHNE IPUKIATHOTO MOTYJIs1)

Pa3nes 8. Xumus B ObITY M NIPOM3BOACTBEHHOM eSITeIbHOCTH YeJIOBEKa

=)

Tema 8.1.

XuMHuyeckue
TEXHOJIOTHH

B MMOBCEIHEBHOM
u  mpodeccuoHaIbHON
JIeSITEIIbHOCTH YeJIOBEKa

Conep:kaHue y4eOHOTr0 MaTepHuaJa

[TpaBmiia HKOJOTHYECKU 11€7ecO00pa3HOr0 MOBEACHUSI B OBITY M TPYIOBOW IESATEIHHOCTH B
LEJIX COXPAaHEHHMS CBOETO 3I0pPOBbS M OKpYXKAlOIIed MIPUPOJHOU Cpelbl, OMACHOCTh
BO3JICUCTBUSI HA JKUBBIE OpPraHU3Mbl OPraHMYECKUX BEIIECTB OTIEIbHBIX KJIacCOB
(YrneBomopo/ibl, CIHUPTHI, (PEHOJBI, XJIOPOPTaHWYECKUE MPOU3BOIHBIC, aTbIACTHABI U Jp.),
MOKa3aTeNb NPeIeIbHO TOMyCTUMOM KOHIIEHTPALIMK U €T0 UCTIOIb30BaHHE.

Ponp xumum B oOecriedyeHWH HKOJOTHYECKON, DHEPreTHYECKON M TMHINEBONW O€301acHOCTH,
pa3BUTUM MEIMIIMHBI, CO3JAaHWH HOBBIX MaTepuayioB (B 3aBUCUMOCTH OT BHJA
po¢eCCHOHATBHON IEATEILHOCTH ), HOBBIX HCTOYHUKOB YHEPTUH (ATHbTEPHATUBHBIC HCTOUYHUKH
sHepruu). [loHsITHE O Hay4yHBIX METOJAX IO3HAHUS BEIIECTB W XMMHYECKUX PpEaKIUil.
[IpeacraBneruss 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO TMOJYYCHHS Ba)KHEHUITHUX
BelIecTB (Ha MpUMepax MPOU3BOJICTBA AMMHAKa, CEPHOM KHCIOTHI, METaHOIIA).

XuMHST W 3]I0POBbE UEJOBEKA: TpaBWia O€30MacHOr0 WCIOJIb30BAaHUS JICKAPCTBEHHBIX
MpernapaToB, OBITOBOM XMMHH B MIOBCEAHEBHON KU3HU

IIpakTuyeckue 3aHATHS

[Ipaktuyeckas padora Nel7. «IIpuMeHeHHEe XMMHYECKUX BEIIECTB U TEXHOJOTMHA C y4eTOM
Oyymiei mpohecCuoHaTbHON NS TEIIEHOCTI.

Pemenue keiic-3ajau 1o TemaM: MHUIIEBBIE NPOIYKTHI, OCHOBHI PAlMOHAIBLHOTO MHUTAHUS,
BaXHEHIINE CTPOUTENbHBIE U KOHCTPYKLUHMOHHBIE MaTepuajbl, CEIbCKOXO3IHCTBEHHOE
MPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, MaTepHajbl JJS SJICKTPOHUKH, HaHOMATEpHAJIbl,
TEKCTUJIbHBIE BOJIOKHA, HWCTOYHUKH HHEPrHH, OpPraHMYeCKHe M MHUHEpaJbHble YyI0OpeHus,
JICKapCTBEHHbIE M KOCMETUYECKHE Mperaparthl, ObITOBast XUMUS, MAaTEPHAJIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3ammra: [IpencraBneHue pe3ynbTaToB peUICHHs Kelc-3a71ad B (GopMe MHUHHU-IOKIaza
(momyckaeTcst HCTOIb30BaHKe rpadMuECKUX U MTPE3EHTAIMOHHBIX MaTEPHAJIOB)

OK 01
OK 02
OK 04
OK 07
[IK1.1
I[IK 1.2
IIK 2.2

IIpoMeskyTOUHasi aTTeCTALMS N0 JUcHUIIMHE (TuddepeHnpoBaHHbBIHN 3a4eT)

Bcero

72
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3. yCiaoBust PEAJIM3ALINN ITPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIHHUITJINHBI

3.1. TpeOoBaHusT K MHHUMAJIBHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

JIyist peanu3anuu MporpaMMbl JTUCIUIUIAHBI JOHKHBI OBITh MPEyCMOTPEHBI
CIeAYIOIUE CeUalibHbIC TTOMEIICHUS: YUeOHbI KaOMHET XUMUM W/WIIU y4eOHOU
XUMHUYECKOH JTab0paTopuu.

D@ GheKTUBHOCTL  MpernojaBaHusi  00IIe00pa30BaTEIbHON  JUCHUILIMHBI
«XuMUSD) 3aBUCUT OT HAJIUYMSI COOTBETCTBYIOIIETO MAaTE€PUATBHO-TEXHUYECKOTO
OCHaUIeHHs. DTO OOBSICHIETCS OCOOCHHOCTSAMU JAUCLUUILUIMHBI, B TIEPBYIO OUYEPEb,
e€ SKCHEpPUMEHTAIbHBIM XapaKTepOM, IIUPOKUM CIEKTPOM MPUMEHEHUs U
MPAKTUYECKOH  3HAYMMOCTHIO. PeKkoMeHIyemMoe  MaTepHalbHO-TEXHHYECKOE
obOecrieueHre KaOWHETa XUMUU M XUMUYECKOM J1a0OpaToOpuu  BKJIIOYAET:
CHEIUATM3UPOBAHHYIO MEOEIb U CUCTEMBI XPAHEHUS], TEXHUYECKUE U DJIEKTPOHHbBIE
cpenctBa  OOydYeHHs, JEMOHCTPAIMOHHBIC  Y4YCOHO-HATISIIHBIE  TTOCOOWS,
JEMOHCTPALIMOHHOE 00OpYAOBaHUE U MPUOOPHI, Ta0OPATOPHO-TEXHOJIOTHUECKOE
obopynoBanue, 1abOpPaTOPHYI0 XUMHUYECKYIO MOCyay, Mojaenu (oObeMHbIE |
IJIOCKUE), HATypalbHbIE OOBEKTH (KOJUICKIIMHU, XHUMHYECKHUE PEaKTHBBI),

000pyioBaHuE Ja0OOPAHTCKOM.

Cnenuaan3upoBanHasi Me0e/ib U CHCTEMbI XPaHEHUs
1 | Cron naGopaTOpHBIN AEMOHCTPAITMOHHBIN (C 3aIIUTHBIM, XHMOCTOWKHM M TEPMOCTOMKHAM
MMOKPBITHUEM, PAKOBUHOM, MIOJIBOJIKON U OTBEECHUEM BOJbl, CAHTEXHUKOM,
ANEKTPUYECKUMHU PO3E€TKaMHU, aBTOMAaTaMU aBapUIHOTO OTKJIIOUEHHUS TOKA)
2 | Crox nabopaTopHbIi JeMOHCTPAIIMOHHBIN C HAJICTPONKOM (C 3aIIUTHBIM, XUMOCTONKUM U
TEPMOCTOMKUM MOKPBITHEM)
3 | Cron yueHnueckuit 1abOpaTOPHBINA, PETYITUPYEMBIH IO BBICOTE (C 3aIIUTHBIM,
XMMOCTOMKUM U TEPMOCTOMKHM MOKPBITHEM, PAKOBUHOM, OOPTUKOM 110 HAPY>KHOMY
Kparo, MMOJIBOJKON M OTBEICHHEM BOJIbI, I CAHTEXHUKOM )/CTOJI YICHUYECKUH,
peryupyeMblii o BBICOTE (MMPUOOPETAETCS TOIBKO MPU HATUYUH CIICIUATHHOTO
J1a00PAaTOPHOTO OCTPOBHOTO CTOJIA) (10 KOAUUECEY 00YYaAOUUXCS)
4 | Cryn yueHnueckuil (no xoauvecmasy 00y4anowuxcs)
Oruerymurenb
6 | docka knaccHasi/PenbpcoBasi cuctemMa ¢ KJIIaCCHOW M MHTEPAKTHUBHOW JOCKOH
(mporpamMMHOE 0OecTieUeHHE, MPOEKTOP, KPETUICHUS B KOMIUICKTE)/MHTEPAaKTUBHOM
NaHeJbIo0 (MporpaMMHOE 0OecrieueHUe B KOMIUICKTE)
7 | Ctou ¢ smukaMu 1711 XpaHEeHUsI/TyMOOH (pabouee mecmo npenodasameis)
8 | Kpecno oducHoe (pabouee mecmo npenodasames)

9]
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10

Cucrema (yCTpOWCTBO) I 3aTEMHEHUS OKOH

11

[ITkad BBITSYKHOW MaHOPAMHBII

12

[xad mist XxpaHeHUsT yIeOHBIX TOCOOMIA

13

ArnTedka YHUBEpCaJIbHAs JUIsl OKa3aHMsI IEPBOM MEIUIIMHCKOM TOMOIIN

TexHuueckne cpeacTBa

MHoro(yHKITMOHAIBHOE YCTPONHCTBO/TIPUHTED

N | —

WHTepakTHBHBIN MPOrpaMMHO-aNIapaTHRIA KOMIUIEKC MOOUIBHBIN MM CTAaIllHOHAPHBIN
(mporpamMMmHOE 0OecTieueHHe, MPOEKTOP, KpeIuieHne B KoMIuiekTe)/PeiabcoBast cuctema ¢
KJIACCHOW W MHTEPAKTUBHOH JIOCKOH (ITpOrpaMMHOE 00ecTieueHue, MPOCKTOP, KPEIJICHHE
B KOMIUICKTE)/MHTEPAKTUBHOMN MaHEJbI0 (TpOorpaMMHOE 00ecriedeHIE B KOMILJICKTE)

[lepconanbHbII KOMIBIOTEp C Nepudeprer/HoyTOYK (JIUIEH3MOHHOE POTrPaMMHOE
obecnieueHne, 00pa3oBaTEIbHBIA KOHTEHT M CHCTEMa 3aIUTHI OT BPEJOHOCHOMH
nHpopMaluu, porpaMMHoe odecrieueHue Juist LuppoBoii 1aboparopuu, ¢
BO3MO)KHOCTBIO OHJIAH-0Ipoca)

DJIEKTPOHHBIE CPEICTBA 00yUeHH s

DneKkTpoHHBIE cpeacTBa 00yueHus/IHTepakTHBHBIE MOcoOus/OHaliH-KYPCHI (10
paszoenam paboueti nPocpamMMbl)

JleMOHCTpPAIIMOHHBbIE Y4e0OHO-HAIJISIIHbIE MOCO0MSI

CHOBapI/I, CIIPAaBOYHHKH, SHIIUKIIONIC AU (I’ZO XUMUHYECKUM HayKaM)

KOMIIIEKT NOPTPETOB BEIMKUX XUMHUKOB

[TocoOust HArISITHON DKCIIO3ULIAU

AW (N —

[Tepuonnueckas cucreMa xumuieckux 3aeMeHToB .M. MenneneeBa

CrnenmnajusupoBaHHasi MeGelb M CHCTEMbI XpaHEeHH sl IJIs1 XMMHYECKOi JJadopaTopuu

JlabopaTopHbIit OCTPOBHOH CTOJN (ABYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM H
TEPMOCTOUKHUM MTOKPBITHEM, HAJICTOJIBEM, C MOJACBETKON U 3JIEKTPUUECKUMHU PO3ETKAMH,
MOABOJIKOM M OTBEJICHUEM BOJIbl, U CAHTEXHUKOMN )

Ctyn 1a00paTOPHBINA, PETYIUPYEMBII IO BBICOTE

Cton mabopaTopHbIA JEMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKHM
MMOKPBITHUEM, PAKOBUHOM, IMOJIBOJIKON U OTBEECHUEM BOJbl, CAHTEXHUKOM,
ANEKTPUYECKUMHU PO3E€TKaMHU, aBTOMAaTaMU aBapUIHOTO OTKJIIOUEHHUS TOKA)

Crou 1ab0opaTOpPHBIN IEMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIUTHBIM, XHMOCTOUKUM H
TEPMOCTOMKUM MOKPBITHEM)

W

Cron ¢ simMKaMHu Ui XpaHEeHUs/ TyMOon

(o)

Kpecno oducnoe

N

Oruerymurenb

JleMoHCTpalIMOHHOE 000PY/A0BAHHE U NPUHOOPHI JJ151 KaO0MHeTa U J1adopaTopuu

Becbl anekTpoHHble ¢ USB-nepexoiHUKoOM

CTOJIUK TOIBEMHBIH

[lenTpudyra nreMoHcTpaioHHas

[IITaTuB 1EMOHCTPALIMOHHBIN

Annapat AJisl IPOBEACHUS XUMUYECKUX PEaKIni

Annapar Kunna

DBAUOMETP

['openka yHUBEepcasibHas

O ([0 [QA[N|n |- |W [N |—

[TpuGop U1t MILTIOCTPAIIH 3aBUCHUMOCTH CKOPOCTH XMMHUYECKUX PEAKLUH OT YCIOBHM
OKpYKaloIlei cpeibl

10

Habop st anekTponu3a AeMOHCTPAIMOHHBIN

[TpuGop 111 ONIBITOB MO XMMHUU C JIEKTPHUUESCKUM TOKOM (J1TA00paTOPHBIN )

12

[Tpubop JuIst OKUCIICHUSI CIIUPTA HaJl METHBIM KaTaJIM3aTOPOM

13

[Tpubop 1151 MoTydeHUsI TaTOUI0ATKAHOB JEMOHCTPAITMOHHBII
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14 | ITpubop Juist MONTYYSHHsI PACTBOPUMBIX BEIIECTB B TBEPJIOM BUJIEC

15 | YcranoBka 11t puiibTpOBaHUS 1O BAKYYMOM

16 | I[Tpubop [utst onpeIeieHns COCTaBa BO3/IyXa

17 | T'a3oaHanu3aTop KUCI0pOaa U TOKCHYHBIX Ta30B ¢ MU(PPOBON MHIAMKAIMEH MMOKa3aTeaei

18 | ITpubop /it WITIOCTPALMY 3aKOHA COXPAaHEHHsI MAaCChl BEILICCTB

19 | YcraHoBKa [J1s IEPETOHKU BEILIECTB

20 | bapomeTp-anepon

21 | HaGop ni1st u3y4eHus: BOAOPOJTHON SHEPTreTHKH

22 | pH-MeTpsI (Donornumenvroe sapuamusnoe 06opyodosatiue)
JlabopaTOpHO-TEeXHOJI0rH4eCKoe 000py10BaHMe I KA0OMHETA U JIadopaTopun

1 | IlpuGop st moJTy4eHHs TATIOMI0ATKAHOB U CJIOKHBIX 2(PUPOB JTaO0OpaTOPHBIN

2 | KonboHnarpesarenb

3 | DnexTpoImMTKa

4 | bansg koMOMHMPOBaHHAsI JJAOOpAaTOPHAS

5 | Becsl 1 ChIYYUX MATEPUATIOB

6 | IlpuGop my1st mOJTydYeHHs Ta30B

7 | CnuproBka gabopaTopHas

8 | MarnuTHas Memanka

9 | Muxkpockor 1iuhpoBoi ¢ pyKOBOJCTBOM IOJIH30BATENS M MOCOOMEM ISl yUAIIHXCs

10 | HaGop st YMCTKH ONTHKU

11 | HaGop mocy sl 1yisi peakTHBOB

12 | HaGop mocyibl ¥ IPUHAAICIKHOCTEH sl paOOTHI C MAJIBIMHM KOJMYECTBAMH BEIIECTB

13 | HaGop npuHaAIeKHOCTEH 1711 MOHTa)Ka MPOCTEHIIIMX MPUOOPOB IO XUMUHU

14 | HaGop mocy/ipl ¥ IPUHAUICKHOCTEH U3 IpONHiIeHa (MUKpOJIabopaTopusi)

JlabopaTopHasi XuMHUYeCKas NMOCYy/1a Jisli KaOMHeTa U JJadopaTopum

1 | KoMmiekT ko6 1eMOHCTPAIIMOHHBIX

2 | HabGop nmpoOOK pe3nHOBBIX

3 | Ilepexon CTEKIJISIHHBIN

4 | Ilpobupka Bropua

5 | Ilpobupka AByXKOJEHHAs

6 | CoennHUTEINb CTEKJISTHHBIN

7 | 3axuM BUHTOBOM

8 | 3axxum Mopa

9 | lllna"r cuIMKOHOBBIM

10 | KoMmIeKT CTEKJITHHOW MOCY/IbI Ha NITH(hax JeMOHCTPAITMOHHBII

11 | Jlo3upyoiee yCTpoicTBO (MEXaHHUECKOE)

12 | KommuiekT uznenuit u3 kepamMuku, dhapdopa u dasHca

13 | KommiekT j0xek GpaphopoBbIX

14 | KoMIIJIEeKT MEpHBIX KOJIO MAJIOTro oobemMa

15 | KoMmiekT MepHBIX KOJI0

16 | KOMIUIEKT MEPHBIX IWJIMHIPOB IJIACTUKOBBIX

17 | KOMIJIEKT MEpHBIX WJIUHIPOB CTEKJISTHHBIX

18 | KOMIIJIEKT BOPOHOK CTEKJISIHHBIX

19 | KoMniekT numeTok

20 | KOoMIIJIeKT cTakaHOB MJIACTUKOBBIX/CTEKJISIHHBIX

21 | KOMIIJIEKT CTaKaHOB XMMHYECKHX MEPHBIX

22 | KoMIJIeKT CTaKaHYUKOB JJISI B3BEIINBAHUA

23 | KOMIIJIEKT CTYIIOK C IECTUKAMHU

24 | Habop mimarenei

25 | Habop nuHIIETOB
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26

Habop vamiek Ilerpu

27

TpyOka cTeksiHHAs

28

DKkcukaTop

29

Yama kpuctajuin3alioHHas

30

Iumiel TUrenbHBIE

31

broperka

32

[Tpobupka

33

banka oA PCAKTUBLI ITOJIMITHUIICHOBAA

34

banka o peakTHBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIA C TPUTEPTON MPOOKOMA

35

HaGop CKJISIHOK JIsi paCTBOPOB PEAKTHBOB

36

ITanouka cTexissHHAA

37

[lItaTuB A IpOOHPOK

38

KoMIUIEKT cpeAcTB Julsl MHIAMBHUYaJIbHOW 3alIUTBI

39

KommekT repmomeTpoB

40

CYH_II/IJ'H:Ha}I TMaHCJIb JJIs ITOCY AbI

41

OunbTpoBaNibHAs Oymara/GuabTpbl OyMaKHbBIE (QONOIHUMENIbHOE BAPUAMUBHOE
0bopydosarue)

Mopaenu (00beMHBIE M IJIOCKHE), HATYPAJIbHbIE 00beKThI (KOJUIEKIMH, XUMUYeCKHe
peakTHuBbI) 1Jis1 KaOMHETAa M J1a00paTOpPHH

KommiekT mojenei KpucTasImyecKuX pereTok

Mojenb MOJIeKyJIbl OeKa

HaGop asst MOAETTMpPOBaHUS CTPOCHHUSI HEOPTaHUYECKHX BEILIECTB

Habop 115 MogenupoBaHusi CTPOSHHUS OpraHMYECKHUX BEIIECTB

HaGop asst MOAETMpPOBaHUS CTPOCHHUSI aTOMOB U MOJIEKYJT

Habop s MmogenupoBaHusi 3J€KTPOHHOTO CTPOCHHUS aTOMOB

KoMmnekT xonneknuii

(AN N || |[—

KoMImIekT XuMrn4aecKkux PCAKTHBOB

O6opynoBaHue JJA0OPAHTCKOM Ka0MHeTa XUMHH

Cron ¢ simMKaMHu Ui XpaHEeHUs/ TyMOon

Kpecno oducnoe

Cron nabopaTopHbI MOCUHBIN

CYH_II/IJ'II)HaH MaHCJIb JJI IMOCYAbI

[Mkad a1 XpaHeHus: y4eOHBIX TOCOOUi

[kad a1 XpaHEHUs] XMMHUUECKUX PEaKTHBOB

[xad mist XxpaneHus 1a00paTOPHOI MOCYIBI/TIPUOOPOB

R (QA[N N | |W|IN|—

[IIkad BBITSKHOU

O

JlabopaHTckuii cTou

—
S

Cryn 1abopaTopHbIi, peryJIupyeMblil 110 BHICOTE

—
—

DJIEKTPUYECKUH aKBaIUCTHILIATOP

—
\]

Mkad cymmibHbINA

—
(8]

Pe3uHOBBIE IEpUATKU

—_—
N

KomrmuiekT epineit 11t MBIThsI Ja00OPaTOPHON TOCYIBI

3.2. UudopMmannoHHoe odecnevyeHne peajin3auu nNporpaMmmbl

Jns  peanmuzanmuy  TPOTpaMMbl  TUCHUILIMHBI ~ OMOMMOTEYHBIN  (OH

00pa3zoBaTeNbHON OpraHu3aIlii JOJDKEH WMETh TI€YaTHhIC W/WIW SJICKTPOHHBIC

y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HHMMHU Y4yeOHbIe mocoOus (mpu
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HAJIMYUM), JOMYIIEHHBIE K HCIOJIB30BAHUIO MPHU peanu3auu o0pa30BaTEIbHbBIX
porpaMM CpPEJHETo MpodheCCHOHAIBHOTO 00pa30BaHUsI, peaiu3yeMbIX Ha Oaze
OCHOBHOT'O OOILET0 0OPa30BaHMs .

[Ipyn peanu3amuu mpoOrpamMMbl JUCIUIUIMHBI BO3MOXHO HCITOJIb30BAHUE
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K MCIOJb30BAHUIO TPU

peanuszanuy 00pa3oBaTENbHBIX IPOrPaMM CPEIHETO OOIIET0 00pa3oBaHus.

! [Ipukas MununcrepcTBa npocsemenus Poceuiickoit @enepauuu ot 5 Hos0ps 2024 1. N 769 «O6 yTBepKIcHUN
(henepanpHOTO MEpeUHs y4€OHUKOB, JOMYIIEHHBIX K HCIIOJIB30BAHUIO MIPU PEATTH3AUHA UMEIOIINX
TOCYZAapCTBEHHYIO aKKPEAUTALNIO 00pa30BaTEIbHBIX IPOrpaMM Ha4aJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPETHETO
001ero 00pa3zoBaHIs OPraHU3ALMSAMH, OCYIIECTBIIIOINMH 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBICHUH
MPEENFHOTO CPOKa UCIIONIB30BAHMUS HCKITIOUEHHBIX YIEOHHUKOB M Pa3pabOTaHHBIX B KOMIUIEKTE C HUIMH YIEOHBIX
nocoOui» (B akTyanbHOH pemakunu). CcplIka Ha yKa3aHHBIN pUKa3 akTyainsHa Ha 20.02.2025 r.
2 TIpuka3 MunucrepcTBa npocsetuenus Poccuiickoit ®enepaunu ot 18 urons 2024 r. N 499 "O6 yTBepkaeHUH
(enepanbHOTO MepeyHs ANEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, TOMYIIEHHBIX K UCIIOIL30BaHHUIO IPU
peanu3aniy UMEIOIINX TOCYIapCTBEHHYIO aKKpeIUTaIMI0 00pa30BaTebHbIX MPOrpaMM HadyaIbHOTo o01ero,
OCHOBHOTO 00111€T0, CpeHero o01ero 00pa3oBaHus» (B akTyanbHOH penakiun). Cchulka Ha yKa3aHHBIN IPUKa3
akTyanbHa Ha 20.02.2025 r.

30



4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIHHUITJINHBI

KoHTpons u omeHKa pe3yJibTaTOB OCBOCHHUS 00Ie00pa30BaTEIbHON
JTUCHUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIEC PE3yIbTaThbl, HAIIPABICHHbIC
Ha (QopMHUpOBaHUE OOMIMX W MPOPECCHOHATIBHBIX KOMIIETEHIIMM IO pa3ziesam
U TEMaM COZiep>KaHusl ydeOHOro MaTepuaa.

Ob6mas/npogeccnonanbHas Pasnen/Tema Tun OLIeHOHBIX
KOMIIeTeHIIUsI MeponpusTHil

OK 01. Beibupatb crioco0bI perieHus Tema 1.1-1.7
3a/1a4 Mpo(heCcCHOHATbHOMN ACSITEIIPHOCTH Tema 2.1, 2.2
IIPUMEHUTEIBHO K pa3IN4HbIM KOHTEeKCTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1

Tema 8.1 TecrupoBanue
OK 02. Mcnonp30BaTh COBpEMEHHBIC Tema 1.2, 1.4, VYcTHBIH onpoc
CpeJiCTBa MOUCKa, aHallnu3a 1 1.6,1.7 Pemienne pacu€THbIX 3a1a4
WHTEpIpeTauy HHHOPMAIIH, 1 Tema 2.1,2.2 Hab6nronenue 3a xomnom
MH(OPMAIIMOHHBIC TEXHOJIOTHH JIJISI Tema 4.1, 4.2 BBITIOJIHEHUS TIPAKTUKO-
BBITIOJTHEHUS 3a7a4 Ipo(dheCcCHOHATLHOM Tema 5.2-5.4 OpPUEHTUPOBAHHBIX 3aJJaHUM
NEeATEILHOCTH Tema 6.1 [IpencraBnenue

Tema 7.1 pe3yabTaToOB

Tema 8.1 IIPAKTUYECKUX U
OK 04. Tema 1.7 71a00paTOPHBIX pabOT
Bq)(beKTI/IBHO B3aUMOJICHCTBOBATEL U Tema 2.1,2.2 HpOBe,Z[GHI/IG XHUMHYECKOTO
paboTaTh B KOJJICKTUBE 1 KOMaH/Ie Tema 4.1, 4.2 OKCIICpUMECHTA

Tema 5.2-5.4 Brimosnnenue

Tema 6.1 KOHTPOJIbHBIX

Tema 7.1 pabot o

Tema 8.1 pazzaenam AUCUUTUINHBI
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7 OrneHka caMOCTOSITENIBHO
OKpPY’KaroIlleu cpeasl, Tema 5.1 BBIIIOJIHEHHBIX 3aJJaHUI
pecypcocOepexeHnto, IpuMeHsTh 3Hanus | Tema 8.1 3amuTa penieHus Keic-
00 M3MEHEHUH KJIMMaTa, TPUHITUTIBI 3aja4 (c yuetoMm Oyayuieit
OepeKIIMBOr0 MPOU3BOJACTBA, YPPEKTHBHO npodeccuoHaIbHON
JIeICTBOBAThH B YPE3BhIYANHBIX CUTYAIUSIX NESITEIbHOCTH )
[1K 1.1. [IpoBOANTH MPEAPOAAKHYIO Tema 1.2, 1.6, 1.7 | Beinonnenue 3ananui
MOJrOTOBKY aBTOTPAHCHOPTHBIX CpeACTB B | Tema 2.1, 2.2 IIPOMEKYTOUHON
IIPOLIECCE OKA3aHUs YCIYT 110 MPOAAXKE Tema 4.1 aTTecTauuu
ABTOTPAHCIIOPTHBIX CPEACTB Tema 7.1
nOTPeOUTEISIM. Tema 8.1
[IK 1.2. OcyiiecTBasiTh TEXHUYECKOE Tema 1.6, 1.7
00CITy’)KMUBaHHE aBTOTPAHCIIOPTHBIX Tema 2.1,2.2
CPEACTB. Tema 4.1

Tema 7.1

Tewma 8.1
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Ob6mas/npodeccnonanbHas

Tun oeHoYHBIX

Pazgen/Tema .«
KOMIIeTeHIUsI MepOoNnpUATHI
I1K 2.2. BbINOIHATH PEMOHT Y3JI0B, Tema 1.6, 1.7
arperatoB M MEXaHUYECKUX CUCTEM Tema 2.1, 2.2
aBTOTPAHCIIOPTHBIX CPEACTB. Tema 4.1
Tema 7.1
Tema 8.1
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